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1.0 INTRODUCTION

This document is the final report for the postflight assessment of the RSRM-32 (STS-57)
flight set. This report presents the disassembly evaluations performed at the Thiokol facilities
in Utah and is a continuation of the evaluations performed at KSC (TWR-64239).

The PEEP for this assessment is outlined in TWR-50051, Revision B. The PEEP defines the
requirements for evaluating. RSRM hardware. Special hardware issues pertaining to this
flight set requiring additional or modified assessment are outlined in TWR-64237.

All observed hardware conditions were documented on PFORs which are included in
Appendix A. Observations were compared against limits defined in the PEEP. Any
observation that was categorized as Reportable or had no defined limits was documented on a
Preliminary PFAR by the assessment engineers. Preliminary PFARs were reviewed by the
Thiokol SPAT Executive Board to determine if elevation to PFARs was required.

2.0 REFERENCES

CPW1-3600A Prime Equipment Contract End Item Detail Specification, Part I of Two
Parts; Performance, Design, and Verification Requirements, Space Shuttle
Redesigned Solid Rocket Motor CPW1-3600A For Space Shuttle Solid
Rocket Motor Project, Operational Flight Motors (RSRM-4 and
subsequent)

TWA-1993  KSC and Clearfield Photo Log, RSRM=32 (STS-57)

TWR-50050 KSC Postflight Engineering Evaluation Plan

TWR-50051 Clearfield Postflight Engineering Evaluation Plan

TWR-64237 Postflight Hardware Special Issues, RSRM-32 (STS-57), Clearfield

TWR-64239 KSC Ten-Day Postflight Hardware Evaluation Report, RSRM-32
(STS-57)
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3.0 EVALUATION SUMMARY

The engineering evaluation of the RSRM hardware showed that, in general, it performed as
expected.

Table I provides a numerical summary of all postflight-related Squawks/Preliminary PFARs,
PFARs, IFAs, and SPRs for RSRM-32.

Table I. RSRM-32 Summary

Squawks/Prelim. PFARs PFARs IFAs SPRs
KSC 4 3 0 0
Clearfield 2 _2 Q Q
Total 6 5 0 0

Table II lists all RSRM-32 problems including Squawks and Preliminary PFARs that were not
elevated to PFARs.

3.1 CEl Specification Compliance

Based on hardware evaluations, as defined in the KSC and Clearfield PEEPs, all CEI
(CPW1-3600A) motor performance requirements were met.

4.0 HARDWARE ASSESSMENT RESULTS

This section outlines the significant observations from the postflight hardware evaluation at
Thiokol’s Utah facilities. The internal nozzle joints were disassembled on July 7-9, 1993 at
the Clearfield H-6 facility. The S& As were disassembled on July 9, 1993 at Final Assembly’s
M-66A facility. The final factory joint demate occurred on October 25, 1993.

All observations were recorded on PFORs which provide a detailed checklist for hardware
conditions. The completed PFORs can be found in Appendix A. Appendices B and C contain
the measurements and safety factor data for the nozzle and insulation components,
respectively.
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4.1 S&A Devices
(Reference PFORs A-1-to-A-2, A-65-t0-A-66)

Both S& A devices were in good condition with no O-ring or seal surface damage observed.
There was typical soot on the SII tips at both degree locations (18 and 198) for both S& As.
There was typical sooting to the primary O-ring (No. 1) on both rotor shafts. There was
additional sooting to the rotor and bore surfaces on the left side. There was also typical
erosion and heat affect on the LH BB-to-basket and basket shower cap environmental
O-rings.

4.2 Nozzle
(Reference PFORs A-7, A-71)

4.2.1 Nozzle Metal Components — Excluding Joints

All nozzle metal components were in good condition.
4.2.2 Nozzle Internal Joints

42.2.1 Nose Inlet-to-Flexible Bearing-to-Cowl (Joint 2)
(Reference PFORs A-8-to-A-12, A-72-to-A-76)

This is the first flight with back filled RTV in Joint 2.
LH

One anomalous condition was observed. Typical scalloped shaped soot was observed to the
bolt hole circle intermittently full circumference. Soot reached the primary O-ring at two
locations, 108-150 degrees and 306-330 degrees. Both locations corresponded to gas paths
through the RTV. Preliminary PFAR 57C-01 was written on this condition. Soot did not go
past the O-ring footprint. No O-ring or seal damage was observed. Traces of water were
observed in the joint following demate.

The RTV backfill was below the char line over the full circumference to the nose inlet housing
aft face. RTV did not reach the primary O-ring. Gas penetration into the joint was observed
at 132.5 and 318 degrees. Heat affected paint, CCP and GCP/SCP was observed in the joint.
Eroded GCP and adhesive was present at the gas path locations.

Typical corrosion was observed in the joint.
RH

The RTV backfill was below the char line over the full circumference to the nose inlet housing
aft face. RTV did not reach the primary O-ring. No gas penetration into the joint was
observed.

DOC NO. TWR—64240 |VOL
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No O-ring or seal surface damage was observed.

Typical light-to-medium corrosion was observed intermittently full circumference upstream
of primary O-ring between bolt holes.

No separations were observed on the cowl assembly or the nose inlet assembly.
4.2.2.2 Nose Inlet-to-Throat (Joint 3)

(Reference PFORs A-13-to-A-17, A-77-to-A-81)
LH

The RTV backfill was below the char line over the full circumference. RTV did not reach the
primary O-ring. No gas penetration into the joint was observed.

No O-ring or seal surface damage was observed.

Typical light corrosion was observed inboard of the primary O-ring intermittently full
circumference.

" Typical postburn bondline edge separations were observed on the forward end of the throat
assembly. No separations were noted on the nose inlet assembly.

RH

The RTV backfill was below the char line over the full circumference. RTV did not reach the
primary O-ring. No gas penetration into the joint was observed.

No O-ring or seal surface damage was observed.
Typical light corrosion was observed inboard of the primary O-ring intermittently full

circumference.

Typical postburn bondline edge separations were observed on the forward end of the throat
assembly. No separations were noted on the nose inlet assembly.

4.2.2.3 Throat-to-Forward Exit Cone (Joint 4)
(Reference PFORs A-18-to-A-22, A-82-to-A-85)

LH

The RTV backfill was below the char line over the full circumference. RTV reached the
primary O-ring intermittently around the circumference. No gas penetration into the joint
was observed. '

Light corrosion was observed on the forward exit cone housing secondary seal surface at
0-to—6 and 354 degrees. Medium-to-heavy corrosion observed on throat housing primary
seal surface full circumference. This corrosion is splashdown related and is a nominal
condition. No O-ring damage was observed.

DOC NO. TWR-64240 IVOL
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Typical postburn bondline edge separations were observed on the throat assembly aft end and
the forward exit cone forward end.

RH

The RTV backfill was below the char line over the full circumference. RTV reached the
primary O-ring intermittently around the circumference. No gas penetration into the joint
was observed.

No O-ring or seal surface damage was observed.

Typical postburn bondline edge separations were observed on the throat assembly aft end and
the forward exit cone forward end.

No seal or joint anomalies were noted.

4.2.2.4 Aft End Ring-to-Fixed Housing (Joint 5)
(Reference PFORs A-23-to-A-28, A-86-to-A-91)

LH

The RTV coverage was nominal. The RTV extended forward to the aft end ring/bearing
protector interface intermittently around the circumference. The RTV reached the primary
O-ring at 290 degrees. Intermittent voids due to the assembly process were noted in the RTV.
No gas penetration into the joint was observed.

Light corrosion was observed on the fixed housing sealing surfaces at 110 degrees. Missing
paint and corrosion was observed on the aft end ring flange lip at 260 through 265 degrees.
Seventy-one of the seventy-two Packings-with-Retainers had typical disassembly damage to
the elastomer. No seal surface damage was observed. No O-ring damage was observed.

Typical postburn separations were observed.
RH

The RTV coverage was nominal. The RTV extended forward to the aft end ring/bearing
protector interface intermittently around the circumference. The RTV reached the primary
O-ring from 0-to-70 and 185-to-255 degrees. Intermittent voids due to the assembly
process were noted in the RTV. No gas penetration into the joint was observed.

No anomalous conditions were observed. Medium-to-heavy corrosion observed on the aft
end ring flange lip full circumference. All seventy-two Packings-with-Retainers had typical
disassembly damage to the elastomer. No seal surface damage was observed. No O-ring
damage was observed.

Typical postburn separations were observed.
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423 Cowl Insulation Segments
(Reference PFORs A-29, A-92)

The LH and RH cowl insulation segments were in nominal condition and showed typical
failure modes at removal.

4.2.4 Flexible Bearing Protector, Flexible Bearing, and Flexible Boot
(Reference PFORs A-30-to-A-31, A-93-to-A-94)
4.2.4.1 Flexible Bearing Protector

Both flexible bearing protectors were in nominal condition. No burn-through or abnormal
heat effects were observed.

4.2.4.2 Flexible Bearing

Both flexible bearings were in good condition. No heat effects were observed.

"4.2.4.3 Flexible Boot

The performance of the flexible boots was nominal. The flexible boot remaining plies and
margins of safety are summarized in Table IIIL.

Table lll. Flexible Boot Performance Margins of Safety

Left Hand Right Hand
Maximum Maximum
Degree Remaining Affected Margin Remaining Affected Margin
Location Plies Depth (in.) of Safety Plies Depth (in.)* of Safety
0 3.7 1.17 0.42 3.1 1.37 0.21
90 3.2 1.34 0.24 3.2 1.34 0.24
180 3.5 1.24 0.34 3.4 1.27 0.31
270 3.1 1.37 0.21 3.1 1.37 0.21

42.5 Nozzle Throat Diameter Measurement
(Reference PFORs A-32, A-95)

The average LH nozzle postfire throat diameter was 55.867 inches (erosion rate of 8.23

mils/sec based on an action time of 122.0 sec). The average RH nozzle postfire throat

diameter was 55.925 inches (erosion rate of 8.47 mils/sec based on an action time of 121.9
- sec). RSRM postfire throat diameters have ranged from 55.787 to 56.072 inches.
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4.2.6 Nozzle Phenolic Bondlines

(Reference PFORs A-33-to-A-39, A-96-to-A-102)

All bondlines were in good condition. Primary, secondary and total bondline failure modes
are recorded in Table IV. Typical adhesive voids were observed in all bondlines.

Table IV. Nozzle Phenolic Bondline Failure Mode* Summary

Metal-to- Within Adhesive-to- Within GCP/SCP- Within
Adhesive Adhesive GCP/SCP GCP/SCP to-CCP CcCP
P|sSs|T|P|S|T|P|S|T|P|S|T|P|Ss|T|P s
Aft Exit Cone, LH 13 —_ 13 - — —_ — - -— | 87 — 87 - —_ — _— —
Aft Exit Cone, RH 1 - 1 - | - - - | - — | 99 — | 99 | — - — | - -
Fwd Exit Cone, LH 61 - 61 — —_ — 39 - 39 - — - | - —_ — — —_
Fwd Exit Cone, RH 33 - a3 — _ — 67 - 67 —_ —_ -] - - — — —
Throat Assembly, LH| 100 | — 100 | — —_ - - —_ —_ - — -] - — — — —
Throat Assembly, RH|99.6 | — | 99.6| — —_ — (0.4 - 0.4 - — - = - —_ — —
Nose Inlet Rings, LH | 90 —_ 90 —_ —_— _ 10 —_ 10 —_ —_ - — —_ —_ — —_
Nose Inlet Rings, RH | 96 — 96 - —_ —_ 4 —_ 4 —_ — —_ - — —_ — —
Nose Cap, LH —_ 36 36 - — — — 64 64 —_— — — | 100 —_ — —_— —
Nose Cap, RH - 39 39 - - - — | 61 61 - — — | 100 | — - | = -
Cowl, LH 4 — ‘ 4 —_— - — [95.4| — [95.4| 0.6 — - —_ —_ — —_ -
Cowil, RH 14 — 14 - — — |85.5] — [85.5| 0.5 - - — —_ — — -
Fixed Housing, LH — 10.25 | 0.25| — — —_ — 1(99.75|99.75( 100 _ - —_ _ —_ — _
Fixed Housing, RH —_ 1 1 —_ —_ —_ — 99 99 100 —_— —_ —_ — — —_ —

P = Primary
S = Secondary
T = Total

®

All failure modes are expressed as percentages

4.2.6.1 Ultrasonic Inspection of Fixed Housing Assemblies

of the total bondline.

Ultrasonic inspection did not detected any large unbonds on either LH or RH assemblies.
Several very small indications were detected. The smaller ultrasonic indications could not be

verified during bondline assessment.

REVISION
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.42.7 Nozzle Phenolic Sections
(Reference PFORs A-40-to-A-47, A-103-to-A-110)

Char and erosion margins of safety are summarized in Table V. Measurement stations that
contain an “N/A” means that data was not available due to missing material. The LH aft exit
cone liner was not recovered and therefore is not included. A small portion of the RH aft exit
cone was recovered and measurement were taken. All stations showed positive margins of
safety. The char and erosion data tables for each component liner can be found in
Appendix B. The RH aft exit cone had evidence of ply lifting in the CCP. Preliminary PFAR
57C-02 was written on this condition. '

43 Leak Check Port Plugs, SIIs, and Ports
(Reference PFORs A-3-to-A-6, A-48-t0-A-57; A-67-to-A-70, A-111-to-A-116)

A hair-like fiber was found on the leak check plug shoulder seal (right side (B), 126 degrees).
This fiber was photographed and removed for analysis. It was later determined by those
present that this fiber was a result of disassembly

No anomalous conditions were observed on any of the internal nozzle joint leak check ports,

plugs, or O-rings.

4.4 Case Factory Joints
(Reference PFORs A-58-t0-A-64, A-121-to-A-127)

A combination of chemlock and corrosion was present on the sealing surface of the RH
forward dome factory joint at 119, 186 and 297 degrees. Upon removal of the corrosion with
scotchbrite, pitting was present from one to seven mils in depth. Preliminary PFAR 57C-03
was written on this condition.

All other factory joints were in good condition with no O-ring heat effect or erosion
observed.

poc Nno.  TWR-64240 IVOL
SEC IPAGE 9

REVISION



TALoKo€ CORPORATION

SPACE OPERATIONS

Table V. Nozzle Char and Erosion Minimum Margins of Safety Summary

Stations*

Hardware
Forward Exit Cone, LH 1 4 4.6 8 12 16 20 24 28 32 329 34
030 026 022 022 012 NA NA NA 007 020 027 033
Forward Exit Cone, RH 1 4 46 8 12 16 20 24 28 32 329 34
N/A N/A N/A N/A N/A N/A NA N/A NA NA NA NA
Throat Assembly, LH 1 2 4 6 8 10 12 14 16 18 20 22 23
015 013 011 008 004 018 023 027 031 033 039 039 021
Throat Assembly, RH 1 2 4 6 8 10 12 14 16 18 20 22 23
i 0.13 011 011 007 004 011 020 024 028 037 042 038 022
Nose Inlet Rings, LH 288 30 32 34 36 38 39
015 032 012 036 031 015 012
Nose Inlet Rings, RH 28 30 32 34 36 38 39
015 028 0.17 035 033 021 0.15
Nose Cap, LH 1.5 4 6 8 10 12 14 16 18 20 22 24 26
064 059 067 065 068 072 068 063 051 044 012 002 006
Nose Cap, RH 1.5 4 6 8 10 12 14 16 18 20 22 24 2
054 050 084 079 088 08 077 076 052 042 012 001 008
Cowl/OBR, LH 03 1 2 3 4 5 6 68 8 9 10 113
003 014 028 041 058 053 068 043 022 030 042 037
Cowl/OBR, RH 03 1 2 3 4 5 6 68 8 9 10 113
006 013 019 039 049 060 059 040 022 032 035 041
Fixed Housing, LH 0 1 2 3 4 s 6 7 8 9 10.75
180 072 060 062 066 071 067 076 097 161 062
Fixed Housing, RH 0 1 2 3 4 5 6 7 8 9 1075
243 084 069 062 078 071 074 083 100 237 055
Aft Exit Cone, LH 84 9 96 102 108 114 119
N/A N/A N/A N/A N/A NA NA
Aft Exit Cone, RH 84 90 96 102 108 114 119
N/A N/A N/A 015 003 026 N/A
* Station locations are shown in bold with the respective margin of safety shown

below.
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4.5 Insulation

As specified in the Clearfield PEEP, insulation measurements and inspections were not taken
on the RSRM-32 motors internal insulation. Insulation measurements were taken on the LH
and RH igniter adapters and can be found in Table 6.

4.5.1 NBR and Castable Inhibitor Debris

No significant NBR or castable inhibitor debris was found during the internal inspection at
KSC.

4.5.2 NBR Inhibitor Measurement

All NBR inhibitor thickness measurements were taken and added to the database. The data is
summarized in Appendix C.

4.5.3 Igniter Adapter Insulation Measurement

Igniter adapter insulation safety factors are summarized in Tables NO TAGI. All required
safety factors were met.

Table VI. Igniter Adapter Insulation Safety Factor Summary

Minimum Minimum
Compliance Safety Degree  Actual Safety Degree
Description Factor* Station Location Factor* Station Location
LH Adapter 3.05 11 150.0 3.65 11 150.0
RH Adapter 3.03 11 270.0 3.62 11 270.0

*  Minimum required safety factor of 1.5 for the adapter acreage.
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5.0 SPECIAL ISSUES SUMMARY

Special postflight hardware issues were identified based on preflight conditions documented
in DRs, PRs, ECPs, IFAs, or by anomalous conditions observed in the evaluation of previous
flight motors. The following section outlines, by component, the condition and postflight
assessment results for the special issues identified on this flight set (reference TWR-64237).

5.1 Insulation

5.1.1 Internal Insulation

1. Condition: The RH nozzle-to-case joint flap thickness on the aft segment was
identified to be below the minimum requirement intermittently over the full
circumference. No repair was made on this condition.

Reference: DR 409141-01

Results: The Clearfield planning failed to include the action for this special issue and
the RH aft segment was rinsed out prior to a sample of the joint flap being
removed. No results were obtained.

5.1.2 Igniter Insulation

There are no Clearfield Special Issues for the igniter insulation component on this flight
set.

5.2 Case, Seals, and Join

52.1 Case

1. Condition: During splashdown/recovery, debris strikes the case segment interior
insulation. Impacts have been observed to cut through the insulation to the
case exposing bare metal. This results in corrosive pitting on the case ID at
these impact regions. This is suspected to be tied into “spider pitting.”

Reference: PFAR 360T030B-10

Results: This evaluation was not performed. The “spider pitting” team determined
that the information would not meet the report deadline and therefore
canceled the request for the data.

5.2.2 Seals

There are no Clearfield Special Issues for the Seals component on this flight set.
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523 Joinfs

There are no Clearfield Special Issues for the Joints component on this flight set.

53 Nozle

1. Condition;

Reference:

Results:

2. Condition:

Reference:

Results:

3. Condition:

Reference:

Results:

4. Condition:

Reference:

Results:

REVISION _____

The LH Joint 4 primary O-ring groove in the GCP exceeds the depth
requirements by 0.008 inch at 90 and 270 degrees.

DR 413107-01

No abnormal conditions observed in the Joint 4 O-ring groove.
Performance was nominal with the deeper groove at 90 and 270 degrees.

The LH inner boot ring has wetline indications on the forward end at
2-t0-9.5, 13-to-16, 323-to-327 and 333-to-337 degrees. These
indications are approximately 0.05 inch outboard of the bondline.

DR 410998-01

There was no sign of growth in the wetline areas.

Part of the improvement to the Joint 2 assembly method is the complete
bonding of the cowl segments to the cowl housing and cowl SCP.

ECP SRM-2756, STS-57 FRRT, page 91

No unbonds or anomalous conditions were observed on either LH or RH
cowl segments.

Part of the improvement to the Joint 2 assembly method is the changing
from the “butter” application of the RT'V to the backfill method of applying
the RTV.

ECP SRM-2756, STS-57 FRRT, page 91

The RTV backfill reached the nose inlet aft end surface on both LH and RH
joints. Two gas paths were observed in the LH joint. One gas path was
located 318 degrees. Soot entered the joint and extended to the primary
O-ring at 306-to-330 degrees. Charred CCP, GCP and SCP were observed
below the char line. Eroded GCP was observed with a maximum depth of
0.003 inch. Heat affected paint was present on forward end ring flange OD.
The gas path at 132 was located at a RTV repair and is discussed in Special

poc No.  TWR-64240 Ivo:.
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5. Condition:

Reference:

Results:

6. Condition:

Reference:

Results:

7. Condition:

Reference:

Results:

REVISION

Issue 5. Intermittent encapsulated voids with maximum diameter of 0.10
inch were present in the LH joint.

One large encapsulated void was present in the RH joint. The void
measured 0.39 inch circumferential by 0.775 inch radial and was located at
354 degrees. This void was located at a RTV repair location. The repair
depth was great enough to assure that the RTV was below the char line at
this location.

LDI present in the LH Joint 2 RTV located at 133.5 degrees and measuring
0.150 inch circumferentially by 1.625 inches radially. It was repaired by
injecting RTV into it.

DR 410545-02

A gas path was observed at 132 degrees at the RTV repair. Soot entered the
joint and extended to the primary O-ring at 108-to-150.degrees. Charred
CCP, GCP and SCP were observed below the char line. Eroded GCP was
observed with a maximum depth of 0.006 inch. Heat affected paint was
present on forward end ring flange OD. This was the fist joint to have a RTV
repair.

The RH bearing protector has nine voids that were repaired by filling the
voids with silicone paste compound per process finalization procedures.

Insulation Work Center

No abnormal conditions observed at the repair locations.

Nozzle Work Center Design Engineering (NWCDE) is gathering data
relating to the correlation of bondline voids and LDIs. Evaluation of the
cowl, nose cap and forward nose ring is needed for both the LH and RH
nozzles.

Nozzle Work Center

Nine adhesive voids were documented on the LH forward nose
ring-to-nose inlet housing bondline. Five adhesive voids were documented
on the LH nose cap-to-nose inlet housing bondline. No pit repair locations
were documented on the LH nose inlet bondlines. No adhesive voids or pit
repair locations were documented on the LH cowl bondlines.

DOC NO. TWR-64240 '|v0|.
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8. Condition:

Reference:

Results:

9. Condition:

Reference:

Results:

. 10. Condition:

Reference:

Results:

11. Condition:

Reference:

Results:

12. Condition:
Reference:

Results:

REVISION

Two adhesive voids were documented on the RH forward nose ring-to-nose
inlet housing bondline. Four adhesive voids were documented on the RH
nose cap-to-nose inlet housing bondline. No pit repair locations were
documented on the RH nose inlet bondlines. No adhesive voids or pit repair
locations were documented on the RH cowl bondlines.

LDIs in LH nose cap-to-forward nose ring interface at 19, 20, 27, 48, 131,
132, 149, 150, 157, 283, 299, 306 and 314 degrees.

DRs 410535-01 and 410545-01

Adhesive voids were documented near the DI locations at 27, 48, 131, 132,
149, 157, 283, 299 and 306 degrees. No indications of the LLDIs were found
at 19, 20, 150 and 314 degrees.

LDIs in the nose cap-to-nose inlet hous_ing bondline at 1, 16, 33, 79, 163,
177 and 316 degrees.

DRs 410535-02 and 410545-03

Adhesive voids were documented near the LDI locations at 1, 163, 177, and
316 degrees. No indications of the LLDIs were found at 16, 33, and 79
degrees.

LDIs in the LH forward nose ring-to-nose inlet housing bondline. The two
worst cases are located at 110 and 290 degrees on the forward end of the
nose inlet housing.

DR 410535-03

No indications of the LDIs were found. X-Ray assessment of the forward
nose ring sections for LDIs was not performed.

LDIs in the RH nose cap-to-nose inlet housing bondline at 32, 128, 145,
212 and 245 degrees.

DRs 410536-01 and 413901-01

Adhesive voids were documented near the LDI locations at 1, 163, 177 and
316 degrees. No indications of the LDIs were found at 16, 33 and 79
degrees.

LDIs in the RH nose cap-to-forward nose ring interface at 182 degrees.

DRs 410536-02 and 413901-03

No indications of the LDI was found.
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13. Condition:

Reference;

Results:

14. Condition:

Reference;

Results:

15. Condition:

Reference:

Results:

16. Condition:

Reference:

Results:

REVISION

Part of the improvement to the Joint 2 assembly method is bonding of the
cowl housing and the cowl SCP before joint assembly.

ECP SRM-2756, STS-57 FRRT, page 91

The amount of metal-to-adhesive separation was much lower than previous
cowl bondlines (typically 100 percent metal-to~adhesive). The
metal-to-adhesive separations were 4 percent and 14 percent for the LH
and RH, respectively.

LDIs in the RH aft exit cone GCP from 270-to-277 degrees and
approximately 37.0 inches from the forward end. The LDI measures 4.0
inches axially by 7.97 inches circumferentially.

DR 410567-01

This Special Issues was written for the aft exit cone assembly originally
assigned to this flight. There was switch-out of the RH aft exit cone
assembly. The original assembly was returned to Thiokol. This Special
Issue will be performed when this assembly is flown. The aft exit cone
assembly with DR 410567 is scheduled to flight on RSRM-38B.

The LH aft exit cone assembly experienced an out-of-family temperature
condition of 111 degrees during in-plant transportation.

TWR-64976, S&MA Preflight Assessment, page 63

No abnormal bondline separation modes observed.

The LH forward exit cone assembly experienced an out-of-family bondline
shim-to-coeflex differential (i.e. bondline thickness smaller than the shim).

TWR-64976, S&MA Preflight Assessment, page 66

The bondline separation was typical of past forward exit cones. The
bondline separated 61 percent metal-to-adhesive and 39 percent
adhesive-to-GCP.

The shims appeared to uniform in thickness and were measured in on
location. The adjacent adhesive thickness was also measured.
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Table VIl. FEC Bondline Adhesive Thickness

Bondline Adjacent

Location Shim Adhesive

Degree of Shim Thickness Thickness
0 fwd 0.063 0.063
0 aft 0.065 0..060
45 fwd 0.064 0.074
45 aft 0.065 0.062
90 fwd 0.062 0.061
90 aft 0.062 0.063
135 fwd 0.064 0.075
135 aft 0.063 N/A
180 fwd 0.062 0.061
180 aft 0.065 0.062
225 fwd 0.063 0.069
225 aft 0.065 0.0.65
270 fwd 0.063 0.0.60
270 aft 0.062 0.066

17. Condition: The cowl ply angle has been changed from 0 degrees to -50 degrees on both
the LH and RH cowls.

Reference: ECP SRM-2674, STS-57 FRRT, page 94

Results: Erosion and char measurements were completed and are comparable to the
-50 degree ply angle full RSRM static test cowl measurements (FSM-02 and
FSM-03). All margin of safety calculations were positive.
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Table VIII. Cowl Char and Erosion Measurements

RSRM-32A | RSRM-32B FSM-02 FSM-03
Station Max | Min | Max | Min | Max | Min | Max | Min
03 |Erosion | 031 1 028 | 029 | 024 1 037 | 023 | 035 | 023
- Char 072 { 078 | 0.73 | 073 | 0.63 | 0.67 | 0.61 | 0.67
10 |Erosion | 032 | 026 | 030 § 023 § 035 ) 022 | 035 | 022
’ Char 066 | 070 | 0.73 | 0.71 | 057 | 0.62 | 0.60 | 0.62
op |Erosion | 027 1 022 | 030 | 024 | 026 | 0.16 | 036 | 0.16
) Char 069 | 067 | 072 { 0.72 | 058 | 067 | 0.57 | 0.67
39 |Erosion} 026 | 020 | 025 | 021 ) 027 | 0.14 | 033 | 0.14
) Char 065 | 066 | 065 | 0.76 | 0.60 | 0.69 | 058 | 0.69
4 |Erosion) 024 | 018 | 024 | 020 | 024 | 0.13 | 030 | 013
) Char 062 | 072 | 068 | 075 | 061 | 069 | 064 | 0.69
5o |Erosion | 020 | 0.18 | 019 | 0.17 j 023 | 011 | 023 | 0.11
) Char 078 | 069 | 073 | 077 | 062 | 072 | 067 | 0.72
o |Erosion | 016 | 014 | 017 | 015 | 021 | 013 | 020 | 013
0 Char 070 | 0.76 | 0.69 | 080 | 059 | 0.75 | 0.82 | 0.75
6s | Erosion | 025 1015 [ 020 [ 012 [ NA | NA | Na | NA
) Char 082 | 0.87 | 091 | 0.84 | NA NA NA NA

18. Condition: The RH aft exit cone is the first component to fly with NARC CCP.
Reference: ECP SRM-1999R2, STS-57 FRRT, page 97

Results: The remaining sections of CCP attached to the housing were measured. Ply
lifting was observed the full circumference and axial length of the recovered
CCP. All margins of safety calculations were positive. The ply lifted region
was included in the char measurements. The ply lift investigation is
summarized in TWR-65606, “HPM/RSRM Aft Exit Cone Ply Lift

Summary”.
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19. Condition: The LH aft exit cone CCP has high interlaminer double shear strength. This

Reference:

Results:

REVISION _____

CCP material was dispositioned “limited use” after this AEC was
manufactured. The LH AEC was then stored until the TEM-09 AEC with
similar material properties was fired and performed nominally. This AEC
was then dispositioned “use as is”.

DRs 402834-01 and 409214-01

Several sections of CCP were recovered from the inside of the LH motor.
Sections were shipped to the Clearfield facility. The sections were
misplaced at Clearfield and the assessment cannot be completed.
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REQUIRED PFOR LIST

Final
Ten-Day
Report Page
PFOR Side Number
S&A Device (Barrier-Booster and Environmental Seal Regions) LH A-1
S&A Rotor Shaft O-rings (Detailed) LH A-2
SII and Port (At Removal) - 18 Degrees LH A-3
SII and O-rings (Detailed) - 18 Degrees LH - A-4
SII and Port (At Removal) - 198 Degrees LH A-5
SII and O-rings (Detailed) - 198 Degrees LH A-6
Nozzle Metal Components - Excluding Joints LH A-7
Nozzle Internal Joint 2 (Nose Inlet-to-Flex Bearing-to-Cowl)
Nozzle Internal Joint RTV - Joint 2 LH A-8
Nozzle Internal Joint Phenolics - Joint 2 LH A-9
Nozzle Internal Joint Seals and Metal - Joint 2 LH A-10
Nozzle Internal Joint Drawing Worksheet - Joint 2 LH A-11
Nozzle Internal Joint O-rings (Detailed) - Joint 2 LH A-12
Nozzle Internal Joint 3 (Nose Inlet-to-Throat)
Nozzle Internal Joint RTV - Joint 3 LH A-13
Nozzle Internal Joint Phenolics - Joint 3 LH A-14
Nozzle Internal Joint Seals and Metal - Joint 3 LH A-15
Nozzle Internal Joint Drawing Worksheet - Joint 3 LH A-16
Nozzle Internal Joint O-rings (Detailed) - Joint 3 LH A-17
Nozzle Internal Joint 4 (Throat-to-Forward Exit Cone)
Nozzle Internal Joint RTV - Joint 4 LH A-18
Nozzle Internal Joint Phenolics - Joint 4 LH A-19
Nozzle Internal Joint Seals and Metal - Joint 4 LH A-20
Nozzle Internal Joint Drawing Worksheet - Joint 4 LH A-21
Nozzle Internal Joint O-rings (Detailed) - Joint 4 LH A-22
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RF :ED PFOR LIST (Co t.)

Final
Ten-Day
Report Page
PFOR Side Number
Nozzle Internal Joint 5 (Aft End Ring-to-Fixed Housir r)
Nozzle Internal Joint RTV - Joint 5 LH A-23
Nozzle Internal Joint Phenolics - Joint 5 LH A-24
Nozzle Internal Joint Seals and Metal - Joint 5§ LH A-25
Nozzle Internal Joint Drawing Worksheet - Joint 5 LH A-26
Nozzle: Internal Joint O-rings (Detailed) - Joint : LH A-27
Nozzle Internal Joint Packings With Retainers
(Detailed) - Joint 5 LH A-28
- Cowl Insulation Segments LH A-29
Flexible Bearing Protector, Flexible Bearing, and Flexi 'le Boot LH A-30
Flexible Bearing Protector Measurements LH A-31
Nozzle Throat Diameter Measurements LH A-32
Nozzle Phenolic Bondlines
Nozzle Phenolic Bondline - Aft Exit Cone Asse! ibly LH A-33
Nozzle Phenolic Bondline - Forward Exit Cone issembly LH A-34
Nozzle Phenolic Bondline - Throat Assembly LH A-35
Nozzle Phenolic Bondline - Forward Nose and
Aft Inlet Rings LH A-36
Nozzle Phenolic Bondline - Nose Cap LH A-37
Nozzle Phenolic Bondline - Cowl Assembly LH A-38
Nozzle Phenolic Bondline - Fixed Housing Asse nbly ILH A-39
o oono.  TWR-64240 |+ vou
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REQUIRED 1" R LIST

Final
Ten-Day
Report Page
PFOR Side Number
Nozzle Phenolic Sections
Nozzle Ph:nolic Sections - Aft Exit Cone LH A-40
Nozzle Ph:nolic Sections - Forward Exit Cone LH A-41
Nozzle Ph :nolic Sections - Throat Assembly LH A-42
Nozzle Pt :nolic Sections - Forward Nose and
Aft Inlet ] ings LH A-43
Nozzle Pt :nolic Sections - Nose Cap LH A-44
Nozzle Pt :nolic Sections — Cowl LH A-45
Nozzle Pt :nolic Sections - Fixed Housing LH A-46
Nozzle Pt :nolic Sections — Outer Boot Ring and
Flexible E »ot LH A-47
Leak Check Po t Plugs and Ports
Barrier-Bc ster Leak Check Port Plug and Port LH A-48

(At Remo -al) - 126 Degrees

Barrier-Bc >ster Leak Check Port Plug and O-ring LH A-49
(Detailed) - 126 Degrees

b

Nozzle In :>rnal Joint Leak Check Port Plug and Port
(At Remc -al) - Joint 2

Nozzle In >rnal Joint Leak Check Port Plug and O-ring LH A-51
(Detailed) - Joint 2

A-50

Nozzle In 2rnal Joint Leak Check Port Plug and Port LH A-52
(At Remc ral) - Joint 3
Nozzle In =rnal Joint Leak Check Port Plug and O-ring LH A-53

(Detailed) - Joint 3
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REQUIRED PFOR LIST

Final
Ten-Day
Report Page
PFOR : Side Number
Leak Check Port Plugs and Ports (Cont.)
Nozzle Internal Joint Leak Check Port Plug and Port LH A-54
(At Removal) - Joint 4
Nozzle Internal Joint Leak Check Port Plug and O-ring LH A-55
(Detailed) - Joint 4
Nozzle Internal Joint Leak Check Port Plug and Port LH A-56
(At Removal) - Joint 5
Nozzle Internal Joint Leak Check Port Plug and O-ring LH A-57
(Detailed) - Joint 5
Case Factory Joints
Case Factory Joint - Forward Dome LH A-58
Case Factory Joint — Forward Cylinder/Cylinder LH A-59
Case Factory Joint — Forward Center LH A-60
Case Factory Joint - Aft Center LH A-61
Case Factory Joint — ET Attach/Stiffener LH A-62
Case Factory Joint - Stiffener/Stiffener LH A-63
Case Factory Joint — Aft Dome LH A-64
S&A Device (Barrier-Booster and Environmental Seal Regions) RH A-65
S&A Rotor Shaft O-rings (Detailed) RH A-66
SII and Port (At Removal) - 18 Degrees RH A-67
SII and O-rings (Detailed) - 18 Degrees RH A-68
SII and Port (At Removal) - 198 Degrees RH A-69
SII and O-rings (Detailed) - 198 Degrees RH A-70
Nozzle Metal Components - Excluding Joints RH A-T71
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REQUIRED PFOR LIST (Cont.)

Final
Ten-Day
Report Page
PFOR Side Number
Nozzle Internal Joint 2 (Nose Inlet-to-Flex Bearing-to-Cowl)
Nozzle Internal Joint RTV - Joint 2 RH A-T72
Nozzle Internal Joint Phenolics - Joint 2 RH A-73
Nozzle Internal Joint Seals and Metal - Joint 2 RH A-74
Nozzle Internal Joint Drawing Worksheet - Joint 2 RH A-75
Nozzle Internal Joint O-rings (Detailed) - Joint 2 RH A-76
Nozzle Internal Joint 3 (No»se Inlet-to-Throat)
Nozzle Internal Joint RTV - Joint 3 RH A-77
Nozzle Internal Joint Phenolics - Joint 3 RH A-78
Nozzle Internal Joint Seals and Metal - Joint 3 RH A-79
Nozzle Internal Joint Drawing Worksheet - Joint 3 RH A-80
Nozzle Internal Joint O-rings (Detailed) - Joint 3 RH A-81
Nozzle Internal Joint 4 (Throat-to-Forward Exit Cone)
Nozzle Internal Joint Phenolics - Joint 4 RH A-82
Nozzle Internal Joint Seals and Metal - Joint 4 RH A-83
Nozzle Internal Joint Drawing Worksheet - Joint 4 RH A-84
Nozzle Internal Joint O-rings (Detailed) - Joint 4 RH A-85
Nozzle Internal Joint 5 (Aft End Ring-to-Fixed Housing)
Nozzle Internal Joint RTV. - Joint 5 RH A-86
Nozzle Internal Joint Phenolics - Joint 5 RH A-87
Nozzle Internal Joint Seals and Metal - Joint 5 RH A-88
Nozzle Internal Joint Drawing Worksheet - Joint 5 RH A-89
Nozzle Internal Joint O-rings (Detailed) - Joint S RH A-90
Nozzle Internal Joint Packings With Retainers
(Detailed) - Joint § RH A-91
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REQUIRED PFOR LIST (Cont.)

Final
Ten-Day
Report Page

PFOR Side Number
Cowl Insulation Segments RH A-92
Flexible Bearing Protector, Flexible Bearing, and Flexible Boot RH A-93
Flexible Bearing Protector Measurements - RH A-94
Nozzle Throat Diameter Measurements RH A-95
Nozzle Phenolic Bondlines

Nozzle Phenolic Bondline - Aft Exit Cone Assembly RH A-96

Nozzle Phenolic Bondline - Forward Exit Cone Assembly RH A-97

Nozzle Phenolic Bondline - Throat Assembly RH A-98

Nozzle Phenolic Bondline - Forward Nose and

Aft Inlet Rings RH A-99

Nozzle Phenolic Bondline — Nose Cap RH A-100

Nozzle Phenolic Bondline - Cowl Assembly RH A-101

Nozzle Phenolic Bondline - Fixed Housing Assembly RH A-102
Nozzle Phenolic Sections

Nozzle Phenolic Sections - Aft Exit Cone RH A-103

Nozzle Phenolic Sections - Forward Exit Cone RH A-104

Nozzle Phenolic Sections — Throat Assembly RH A-105

Nozzle Phenolic Sections - Forward Nose and

Aft Inlet Rings RH A-106

Nozzle Phenolic Sections - Nose Cap RH A-107

Nozzle Phenolic Sections - Cowl RH A-108

Nozzle Phenolic Sections - Fixed Housing RH A-109

Nozzle Phenolic Sections — Outer Boot Ring and

Flexible Boot RH A-110
oo bocno.  TWR-64240 | wvou
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REQUIRED PFOR LIST

Final
Ten-Day
Report Page
PFOR Side Number
Leak Check Port Plugs and Ports
Barrier-Booster Leak Check Port Plug and Port RH A-111
(At Removal) - 126 Degrees
Barrier-Booster Leak Check Port Plug and O-ring RH CA-112
(Detailed) -~ 126 Degrees
Nozzle Internal Joint Leak Check Port Plug and Port RH A-113
(At Removal) - Joint 2
Nozzle Internal Joint Leak Check Port Plug and O-ring RH A-114
(Detailed) - Joint 2
Nozzle Internal Joint Leak Check Port Plug and Port RH A-115
(At Removal) - Joint 3
Nozzle Internal Joint Leak Check Port Plug and O-ring RH A-116
(Detailed) - Joint 3
Leak Check Port Plugs and Ports (Cont.)
Nozzle Internal Joint Leak Check Port Plug and Port RH A-117
(At Removal) - Joint 4
Nozzle Internal Joint Leak Check Port Plug and O-ring RH A-118
(Detailed) - Joint 4
Nozzle Internal Joint Leak Check Port Plug and Port RH A-119
(At Removal) - Joint 5
Nozzle Internal Joint Leak Check Port Plug and O-ring RH A-120
(Detailed) - Joint 5
ooc No. TWR-64240 1 voL
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REQUIRED PFOR LIST

Final
Ten-Day
: Report Page
PFOR Side Number
Case Factory Joints
Case Factory Joint - Forward Dome RH A-121
Case Factory Joint - Forward Cylinder/Cylinder RH A-122
Case Factory Joint - Forward Center RH A-123
Case Factory Joint - Aft Center RH A-124
Case Factory Joint - ET Attach/Stiffener RH A-125
Case Factory Joint - Stiffener/Stiffener RH A-126
Case Factory Joint - Aft Dome RH A-127
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POSTFLIGHT OBSERVATION RECORD (PFOR)
S&A Device (Barrier-Booster and Environmental Seal Regions)

Motor No.: RSRM-32 Side: Left (A) Date: 7-9-93

Assessment Engineer(s)/Inspector(s): é?‘a/c,‘ // A/é/aﬂ A Lo L. /l%d/c.y
- 7 7 T 7 7

Barrier- ter re an tor: Yes o Comment #
. Soot to or past O-rings? . \/ /

Z

. Sooted metal surfaces? V' {

. Heat affected or eroded O-ring (installed)?

. O-ring damage (installed)?

. Foreign material?

Heat affected or eroded metal?

Metal damage?

Excessive grease?

Corrosion?

‘.“."?’l_?.“‘QQ.OU'D

Teflon retainer damage?

Environmental Seal Regions:

k. Environmental O-ring assembly damage

(visible without magnification)?
. Foreign material?

NN

Notes / Comments

/-’ 7}«f,c.q/ sao-yL )‘o f(‘imq/y 0—/‘,-,7@/> an/ retor (w,/ bore Jwécej.

Note. f/';j/”‘ beot affect aud erocion on boHh He B-8 -0 - backet Qud
basket Shower CGlO 6141//'/-0-1m¢n/q/ 0’»/4/:. (T)’/’im( <o na/hz/bn)

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes \/ No Number of Forms Attached:
REVISION. pocNo.  TWR-64240 lVOL
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POSTFLIGHT OBSERVATION RECORD (PFOR)

S&A Rotor Shaft O-rings (Detailed)

Motor No.: RSRM-32 Side:

Left (A)

Date: 7-9-93

Assessment Engineer(s)/Inspector(s): S g({g,,/ /l/ Z-/an, C. 7;‘),/,,1 Z. //“@“/cy

Forward Primary Q-ring: #2
a. Heat affected or eroded O-ring?
b. O-ring defects/damage?

Aft Primary O-ring: # |
c. Heat affected or eroded O-ring?
d. O-ring defects/damage?

Eorward Secondary O-ring: # 4
e. Heat affected or eroded O-ring?
f. O-ring defects/damage?

Aft Secondary Q-ring: #23
g. Heat affected or eroded O-ring?
h. O-ring defects/damage?

Yes Comment #

N

<SR

N

Notes / Comments

Preliminary PFAR(s)?

__ Yes _54 No

Preliminary PFAR' Number(s):

Clarification Form(s)? Yes

REVISION

_V_No

DOC NO.

Number of Forms Attached:
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T4 CoKo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Sl and Port (At Removal) - 18 Degrees

Motor No.: RSRM-32 _ Side: Left (A) Date: 7-9-92

Assessment Engineer(s)/Inspector(s): S. Eden' M. L/On' C. 72‘.7/oq L. /f/acéau/ey

1l Port: Yes No Comment #
Soot to or past O-ring?

Sooted surfaces? v’ /

Heat affected or eroded O-ring (installed)?

. O-ring damage (installed)?

. Eroded metal?

Foreign material?

Excessive grease?

Medium or heavy corrosion?

T Fa 000 TP

JURISRKIR

Metal damage?

Notes / Comments

I~ Typical seot o #ip of SIT

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):

Clarification Form(s)? Yes Y No Number of Forms Attached:

DOC NO. TWR-64240 |v0|.

REVISION SEC SAGE
Al
[PASE A3




72 LoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Sl and O-rings (Detailed) - 18 Degrees

Motor No.: RSRM-32 Side:

Left (A)

Date: 7-9-93

Assessment Engineer(s)/Inspector(s): g, 54’3,1} M. Z}’o”/ C. 72)//0./‘/ L. Wacég/ey

sil:

a. Foreign material between the O-ring and Sli?

b. Eroded metal?
c. Seal surface/thread damage?

Prim -ring:
d. Heat affected or eroded O-ring?
e. O-ring defects/damage?

n -r
f. Heat affected or eroded O-ring?
g. O-ring defects/damage?

Yes Comment #

SSRGS

NN

NS

Notes / Comments

Preliminary PFAR(s)? Yes Y _No Preliminary PFAR Number(s):

Clarification Form(s)? Yes \/ No

REVISION

Number of Forms Attached:

DOC NO, TWR-64240 |VOL

SEC l PAGE A _4




77 Lo/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Sll and Port (At Removal) - 198 Degrees

Motor No.: RSRM-32 Side: Left (A)

Date: 7-7-93

Assessment Engineer(s)/Inspector(s): <. é‘/enl M. Lyon C. 727/0/', L. I/dc(oa/e/

Sl and Port:

Soot to or past O-ring?

Sooted surfaces?

Heat affected or eroded O-ring (installed)?
O-ring damage (installed)?

Eroded metal?

Foreign material?

Excessive grease?

Medium or heavy corrosion?

Metal damage?

“Fe o000 o

Yes

Comment #

v

\(\K\\k N8

Notes / Comments

/- 7’7pic:4/ soot #o f'/,ﬁ of <IT.

Preliminary PFAR(s)? Yes 14 No Preliminary PFAR Number(s):

Clarification Form(s)? Yes ¥V No Number of Forms Attached:

REVISION _____

DOC NO.

TWR-64240  |voL

SEC

T PAGE 4 ¢




TAcloof corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Sl and O-rings (Detailed) - 198 Degrees

Motor No.: RSRM-32 Sid

e: Left (A)

7-9-92

Date:

Assessment Engineer(s)/Inspector(s): S Ed@q/ M./_},a,,/ o, 7;,//érl L. Mac(ea/ey

Sil:

a. Foreign material between the O-ring and SII?

b. Eroded metal?
c. Seal surface/thread damage?

Prim -ri
d. Heat affected or eroded O-ring?
e. O-ring defects/damage?

Secondary Q-ring:
f. Heat affected or eroded O-ring?
g. O-ring defects/damage?

Z

Yes (o} Comment #

v
v

.
|
v
v
=

Notes / Comments

Preliminary PFAR(s)? Yes

V. No

Preliminary PFAR Number(s):

Clarification Form(s)? Yes

REVISION

Number of Forms Attached:

DOC NO.

TWR-64240  |voL

SEC

I PAGE A _¢




T4Lo0/0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Metal Components - Excluding Joints

Motor No.: RSRM-32 Side: Left (A) Date: ?J{;( ) ?3

Assessment Engineer(s)/Inspector(s): 3 ) Pﬂ_sswwl K.Qop"k_/ . M ~C(&([L_

Metal Component (check appropriate space when evaluation is completed):

\/ Forward Exit Cone Housing v Flexible Bearing
v Fixed Housing 4 Throat Housing
v _ Cowl Housing / Nose Inlet Housing
Metal mponents: Yes Comment #

a. Metal damage?

b. Loose or missing fasteners?

(including forward exit cone forward shear pins)
Heat affected paint (discolored and blistered)?

Bubbled paint?

Missing primer or paint not due to impact or handling?
Heavy corrosion?

\\\KK NN 2

o a0

Notes / Comments

Preliminary PFAR(s)? Yes vV No Preliminary PFAR Number(s):

Clarification Form(s)? Yes Y No Number of Forms Attached:

DOC NO. TWR-64240 IVOL
SEC ] PAGE A _-

REVISION




77CoA0€ CORPORATION .

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint RTV - Joint 2

Motor No.: RSRM-32 Side:  Left (A) Date: 94 TJoly 43

Assessment Engineer(s)llnspector(s):J:"“’PASSMA“’ TPevor FRESTON, LOAME - <Sp=RPY

Joint RTV: Yes No Comment #
a. Gas penetration? 5 ‘ ()
RTV not below char line? _ (1)

Uncured/reverted RTV?

Voids within RTV? NG

Grease inhibiting RTV backfill?
Foreign material?

2N

o oo0vw

NS N

Notes / Comments

Special Issue 3.3.4 7o RS TFRTHS WERE FroND Throven TRE FhckiTlep
RTUy Alswine Seot Yo BeachPRIMALRY o-RING, Overal THE ST
—Bﬁd;p,\\ [)\)Fs 3 ﬁaa& ConDiTIioN, RTV ReacheO WoSE TnleT HovsinG Ko/ circ. #uD

Eow L ToNDLNE. ci - _

(1) GASTFRINS Theoves RTV LochTed AT 1RR.5% AND 3I18°, Seed
Reahed FRMAR Y O-RING 4T (08 /SO° AND 306 = 330° Hear AFeaxd

o4 AND GCO WAs Ao PReseT AT Gns PATh LecATIUG,
CCv 4 SCP) &< o M= OCIONS,  EROSion T THE GLP ocuRees 4T

: o
%%ﬁ‘ﬁ“ﬂw_& A PPROX. MBASIReMeArs A RE Shown Below.

() Uey Fewd U2IDS, OF oI00 DM, o less
Special Issue 3.3.5 ’
A £as FrTH WAS FOUD AT (DT Repamid locaTioN o7 /32.5°

Wo Nenensic exe5oW 70 P

Q005 MAX ERDSIon/ 3

Ewb ELD
1ZinE *

A

Wi S : | o
ﬂmﬁra'z'fiu 132.5° Re(mpavs 3\8 ©
\/ , M AT L
Preliminary PFAR(s)? Yes - __No Preliminary PFAR Number(s): _Z /& g/
vlarification Form(s)? ' Yes L No Number of Forms Attached:
DOC NO. TWR-64240 |VOL

REVISION Sto PAGE
[PASE A-g



T4 ioof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Phenolics - Joint 2

Motor No.: RSRM-32 Side: Left (A) Date: A TJuly a3

Assessment Engineer(s)/Inspector(s): :X"M ‘PASSMW TRV (—2561’6;.}/ DIAYVE. gpgw

Joint Phenolics: Yes No Comment #
a. Heat affected or eroded CCP (below the char line), GCP/SCP, l/ ( 2\
or adhesive? _ '
b. Physical damage? v /
¢. Edge separations (metal-to-adhesive, within adhesive, L - { ]\ :

adhesive-GCP/SCP, within GCP/SCP, GCP/SCP-to-CCP,
or within CCP)?
d. Phenolics axially displaced from the housing? \/

!
Notes / Comments NosE INIET

_ . . ' ; ; ALsAS
(") RIV CpulED RBonhline BeTwWeEN PRENGlic, AupptousiNe g
HERE BTV VED ShoweD MNO EDeE Seps. No EDGE Sefs.
Lgoupo o CouJLw ﬁéﬂﬁﬁgﬂb
(2) Hear ATFecTed SCP P A GCP v Live with Sas
whe, #T 1B3R.5° Ad BI1B°, SlierT £rosion A4S euvivent
/fn The GLP, SCPANd CCP. ADPOK Depths oy thme &P
ALLE Qrown 1) Scetaxe s N PFoZ A-B.

. Y v THS lochTion]
o ADNSANE WAS BEOD :
Em’Eo“ Hh bas T (pcATionS oo 7o GCR,

RTV

Breliminary PFAR(s)? / Yes - No Preliminary PFAR Number(s): - 6 76 —O'
Clarification Form(s)? Yes . YV No Number of Forms Attached:
pocNo.  TWR-64240  |vou
REVISION

SEC l PAGE 4 g



ZAcoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Seals and Metal - Joint 2

Motor No.: RSRM-32 Side: Left (A) Date: 7.9. %3

Assessment Engineer(s)/Inspector(s): \AJ ) §D€«Vl~1 M O—p‘ee“’w

Joint Is an Yes No Comment #
Soot to or past O-rings? e Z
Sooted joint surfaces? N =
Heat affected or eroded O-rings (installed)?
O-ring damage (installed)?
Heat affected or eroded metal?
RTV to primary O-ring?
RTV past primary O-ring? .
Foreign material? ./
Excessive grease?
(including in threaded and through bolt holes)
j- Metal damage?
(including index pin and bolt holes (through, threaded/
helical coil inserts))
k. Bent or broken bolts?

e "o 000D

N N INNRR R

Notes / Comments 271, 31,32 296, 288 Clﬁ el /oca'(‘-'o"‘“

[\A’lwi.mw\ Oxde Convsion d'amsjrwém N 6ca-ij O-r. m%'\‘ both M?nj Surdaccs ;?

Z- 560“7 + ?V.‘ww“‘? O-V:uj a‘l‘ 'va »Lu‘(‘.ms (3»6 P‘\'“%\ 108 150° and

30L°- 33"
3= Seot ypsrgam of privery Ooving Ll civcum Lonce with comespodiy
nber i '\‘aCoV""‘-"‘D“\ .

Y- HerT ATecTed PANTMAS Founn ow BoariNe FOD £un N Flinbe
OO TN LNE With Gac paths AT /32.5° 4vp g

Preliminary PFAR(s)? V__Yes No Preliminary PFAR Number(s): LI -0

~larification Form(s)? v Yes No Number of Forms Attached: /

DOC NO. TWR—6424O IVOL

REVISION
SEC PAGE
[PA%E A-10




TAEoAoE CORPORATION

SPACE OPERATIONS

PFOR CLARIFICATION FORM
General

Motor No.: RSRM-32 Side: [E/Laft (o) [JRight (B) | Date: 7-13 -ﬂg

Assessment Engineer(s)llnspector(é): —\. PaSSW\@y\ —T_F-\"é?l’ﬁv\ \ G 4+
} : =, V. (FunThe

Description: 1, ~dness ﬁ E\e&r:@.\ Comduc,{—\‘v;\-fr'e—s{’ Byl om ptete| sorfcas ad

Sketch Observations Below (include locations and sizes of sketched features): QTC“SP“":‘-LS S \\)"?""‘\P;

Nagsness 7zstine oF Toisd” M=l SOnracS in Gns FHTH FHesioars -

(ocmzions : . Aockre il
e
- ° 128 &
/3.8 » 250 44
+ 375
L = - v
e = ﬁJ - 25 75
. oi8*® Bt Y4
, ?%DTATM% . 3?5- 4(4‘
‘ ¢ K el =
250 — /33.50 . 250 =
- . 800 <
Dt p = .2%° as
(coezesies) 318 LT seo 88

Elcrichl Lonvpucrivyy 7Za=s7 /7 oe Mertd Bpps pe ¢ - SLALS

e

Cow /32.5 4.4 4.2 .9 .3 4.y /¢
318° 4l.z 4.4 HO.5 3 42 4./

Nloste TR /825" Ho 389 389 375 338 3.
-3 iq.4 396 323 & R¢ 323

NOTE: Rockwell ‘C’ hardness of 44 Is acceptabie for D6AC steel
Rockwell ‘B’ hardness of 88 Is acceptable for 7075-T73 aluminum
Elecirical conductivity of 38 and above Is acceptable for-7075-T73 aluminum

pocno.  TWR-64240  |vor
SEC ]PAGE

A-/OA

REVISION




TAcloAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Drawing Worksheet ~ Joint 2

Motor No.: RSRM-32 Side: Left (A) : Date: A Tuly A3

Assessment Engineer(s)/Inspector(s): /J"M VAo ail | TR avol FRESTON , WANE 5pe£&y

Sketch Observations Below (include locations and sizes of sketched features): . . /c/m‘
(1) Sest Fw70 Toin T SvRFACE ~FOM ~ nS T AThS (O7H IwTERM
Zo/l AR MFRNENCE i —MED. ColROSioN.

(Z> LiokT 70 MED Copposion) INT- Full cirevsetan .,

Forward End Ring

TO MED.

LiGHTAR onemor A OXTDE.
Coprosion) Fuyl Glec,

Nose
Inlet
Housing

1 Cowl Housing

CHAR
LIiNE

@) Aosivom Ovine coRRDSIo) Tepeits (vewted flass
AT 2721° 288° 298° 3U° awo 3N

(% ,gvnsw/-/eur SooTING FROM GAS THTAS | HeaT aFrecteD ThnT 47 tas

' ATh LoCATIONS . o
) (oas FhTHS Theovees BTV LochATed 4T /3R.5° awo 26" SeoT
oore2ed Joih AnD Beachep PRimaLYy O-RiNks AT /OB /2D° 44D

Rpe’ -3 , e
e LocATED o THS SurfMs LMS SHODEY WAy i (ME A7
@ ERIHG Sﬁ%“;ﬁ 732.5’0 (s 025 /meh Thitkneess wsiop). Eﬁ‘?l,lé WAS pfso eRoDED 7@4}\ -
é.mscgﬁala/ﬁ‘ Dhenolic w7 B° (~023.0ch )« GCPERCSION f0 .0OF depth PR=seT )

. (R Glass ClothPhenolic ELOSION i) Ths FLEA /32.5°— 0,005 wch, 318°— D3

DOC NO. TWR-64240 ]vou_

REVISION —— ——
| A-11




T2coo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint O-rings (Detailed) - Joint 2

Motor No.: RSRM-32 Side: Left (A) Date: 7_9_ 92
A t Engi II t :
ssessment Engineer(s)/Inspector(s) W. 5' W{ ‘ /V( . 3@G H' , B ) Fﬂ"g"\ié"\

Pri -ring: Yes No Comment #
a. Heat affected or eroded O-ring? /
b. O-ring defects/damage? ./

Secondary QO-ring:
¢. Heat affected or eroded O-ring? VA
d. O-ring defects/damage? \/

Notes / Comments

Preliminary PFAR(s)? Yes \/No Preliminary PFAR Number(s):
Clarification Form(s)? Yes i/ No Number of Forms Attached:
poc No. TWR-64240 IVOL
REVISION ___

SEC ] PAGE A 15

’




T 72co/eof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint RTV - Joint 3

;/ e
Motor No.: RSRM-32 Side: Left (A) Pate: 7 .t U5

Assessment Engineer(s)llnspector(s):"\Z _@0 lc,\’k (\; H\\\_{_E\K \N %‘; A

Joint RTV: Yes No Comment #
a. Gas penetration?

RTV not below char line?

Uncured/reverted RTV?

Voids within RTV?

v

7
Grease inhibiting RTV backfill? . .é_

VA

Foreign material?

ol IS

Notes / Comments

Preliminary PFAR(s)? Yes y/‘ No Preliminary PFAR Number(s):
<larification Form(s)? Yes v No Number of Forms Attached:
bocno. TWR-64240  |vor
REVISION

SEC ] PAGE A _13



T2 coreof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Phenolics ~ Joint 3

Motor No.: RSRM-32 Side: Left (A) Date: & L/ Y D3
Assessment Engineer(s)/Inspector(s): ?@,CZ /p/l//ééff Wj,%,g,ey
Joint Phenolics: Yes No Comment #
a. Heat affected or eroded CCP (below the char line), GCP, \/
or adhesive?
b. Physical damage? /
c. Edge separations (metal-to-adhesive, within adhesive, \/ J??’f
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)?
d. Phenolics axially displaced from the housing? /

Notes / Comments
(P wpnesn€ T Hevsité SERERATION O Treoat Fure Circum jiex Gev =L
TN e HESIWE o Hovs/iNe SEFKEETHON Abse /WLET HousiNne Fecr; B3E -

2600 kX GHAF LOCS

Preliminary PFAR(s)? Yes l/ No Preliminary PFAR Number(s):
<larification Form(s)? Yes 1 No Number of Forms Attached:
DOC NO. TWR-64240 lv0|_
REVISION

SEC ] PAGE A_14



T A oot CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Seals and Metal - Joint 3

Motor No.: RSRM-32 Side: Left (A) Date: 7-9-93%
Assessment Engineer(s)/Inspector(s): ‘/O 6@&//'/\ M OQ;bH'ov :
Join | tal: Yes Comment #

Soot to or past O-rings?

Sooted joint surfaces?

Heat affected or eroded O-rings (installed)?

O-ring damage (installed)?

Heat affected or eroded metal?

RTV to primary O-ring?

RTV past primary O-ring?

Foreign material?

~ 7@ 0o o0p o

Excessive grease?

(including in threaded and through bolt holes)
i Metal damage?

(including index pin and bolt holes (through, threaded/
helical coil inserts)) '
k. Bent or broken bolts?

NN NN NN E

Notes / Comments

Preliminary PFAR(s)? Yes v __No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v No Number of Forms Attached:

pocNo.  TWR-64240 IVOL

REVISION SEo
PAGE
|PACE A-15




T4coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Drawing Worksheet - Joint 3

Motor No.: RSRM-32

Side: Left (A) Date: Q JuLvy g3

Assessment Engineer(s)/Inspector(s): Q .G/U‘C\L \N «SQG_KKﬂ P m\LLEK

Sketch Observations Below (include locations and sizes of sketched features):

—
s
—
2 9
2y
4 4 s ccp
A
R
f e Throat
Housing
GCP
‘\(Z’%
Nose Inlet L
Housing ~ E
; E s&l7
(DN Exc o5 CRERSE W floies @ R 76Uf ¢ CIECLM
@) GEESSE CoVEEHGE NomINK L. e rFes)T F

73 oy EELON CHAE LNE TEO°

(N sy Ao 0% 780 # 180°-°

DOC NO. TWR-64240 I VoL
REVISION

SEC l PAGE 4 _1¢




T2 coAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint O-rings (Detailed) - Joint 3

Motor No.: RSRM-32 Side: - Left (A) Date: 7_9.93
Assessment Engineer(s)/Inspector(s):
Prim -ring: Yes No Comment #
a. Heat affected or eroded O-ring? . N
b. O-ring defects/damage? ./
c. Heat affected or eroded O-ring? \/,
d. O-ring defects/damage? ./

Notes / Comments

Preliminary PFAR(s)?

Yes Y __No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v No Number of Forms Attached:

DOC NO. TWR-64240 IVOL
SEC l PAGE 4 17

REVISION




7700 CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint RTV - Joint 4

Motor No.: RSRM-32 ’ Side: Left (A)

Date: 7. /[0y 9F

Assessment Engineer(s)/Inspector(s): E@u/cg/ -PMZ.LEE / &e¢/545

int RTV;
a. Gas penetration?

Yes No Comment #

b. RTV not below char line?

Uncured/reverted RTV?

Voids within RTV?

Grease inhibiting RTV backfill?

o 0o

Foreign material?

I[NNI

Notes - Comments

Preliminary PFAR(s)? Yes Y No Preliminary PFAR Number(s):
Jlarification Form(s)? Yes ¥~ No Number of Forms Attached:
) . poc No.  TWR-64240 lvox.
REVISION ____

SEC I PAGE A _1g



77 iofof corroraTiON

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Phenolics - Joint 4

Motor No.: RSRM-32 Side: Left (A) | Date: 7 L2y 93

Assessment Engineer(s)/inspector(s): EQU/(,[ /.OMALEZ A f.o.ez IS L

Joint Phenolics: Yes No Comment #
a. Heat affected or eroded CCP (below the char line), GCP, ‘

or adhesive?

a
b. Physical damage? /
va

¢. Edge separations (metal-to-adhesive, within adhesive, / [ Z
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)?

d. Phenolics axially displaced from the housing?

Notes / Comments
/- SELRAEJTION BETWEEKN G snp FEe
IX QP - ors
Z - SERRPRIION BETNEEN GEL oiD THEORT +OUSING Leife Creeppt

ARX GaPs oo/ £ ONE SELQLATION W/5ny, a ‘
3 NGEPLP BT /8O, <7
X 002 LoD, 4L s

HHOUSING Foite crece sy

Preliminary PFAR(s)? Yes " No Preliminary PFAR Number(s):

~larification Form(s)?

Yes 4 No Number of Forms Attached:

DOC NO. TWR-64240 IVOL

REVISION SEC
PA
|PASE A-19




T2 corof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Seals and Metal - Joint 4

Motor No.: RSRM-32 Side: Left (A) Date: 7 /sty 93

Assessment Engineer(s)llnspector(s):g@alcz /Q/‘//LL.EZ ddﬂtéjsz_f

Joint | Metal: Yes No Comment #

Soot to or past O-rings?

Sooted joint surfaces?

Heat affected or eroded O-rings (installed)?

O-ring damage (installed)?

Heat affected or eroded metal?

RTV to primary O-ring?

RTV past primary O-ring?

Foreign material?

Excessive grease?

(including in threaded and through bolt holes)

j- Metal damage?
(including index pin and bolt holes (through, threaded/
helical coil inserts))

k. Bent or broken bolts?

A

@ ~pao0oey

B

N RNRN \\\\L

Notes / Comments

Special Issue 3.3.1 ANO LowD/7/ONS ,ounD 7 FO°#£ 2705° s o AEPREEXNT
FUNCT/IONAL FEOBLEMS

D E7V 7O PEMMEY O-LMG /7681 TTENTL Y ZL60°

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):
<larification Form(s)? Yes ¥ No Number of Forms Attached:
DOC NO. TWR-64240 IVOL
REVISION

SEC l PAGE A _1(



T7coo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Drawing Worksheet - Joint 4

Motor No.: RSRM-32 Side: Left (A) Date: 7 /0~y RF

Assessment Engineer(s)/Inspector(s): E&U/Cé M te EE 4. fﬁgé/a’LE

Sketch Observations Below (include locations and sizes of sketched features):
() ETY 70 PEMARY o-RNG INTEEMNITTENTLY 34O o .
O LIGHT COFEOSION ON FWD EXI7T CONE 47 S54°£ &~ &

@ SELAEATION JKTEEMITIENTLY B OP 79X « VS

GoP  y

Throat
Housing

k Forward Exit
4 Cone Housing

@ SELCBRRTION 360° MAX GAP= 02
@ MDD EXCESS GEEHNSE /N HOLES
OAND GEEASE COVERGZEZ WS

NOATING L,

@) mEDIUM 70 HEAVY COVELAGE
BULL B

(7) €7V Discotoesl ~&om SALT
WRTEE FEOH! 3F5° THEY O° 70 98 °

pocno.  TWR-64240  |voL

REVISION St PAGE
[PASE A-21




TAcoof corPoORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD {PFOR)
Nozzie intsrnal Joint O-rings (Detailed) - Joint 4

Motor No.: RSRM-32 Side: Left (A) Date: ) JZA/ /973
Assessment Engineer(s)Ilnspector(s):4 &f’/l%/( /LDV))CK /Z/ ZW”S J'e/d]grds
. . " b J :

Primary Q-ring; Yes ya Comment #

a. Heat affected or eroded O-ring?

b. O-ring defects/damage? vV

~Ti J
c. Heat affected or eroded O-ring?
d. O-ring defects/damage? v

Notes /| Comments

Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
ry () ______ — ry (s)
Clarification Form(s)? Yes __\L No Number of Forms Attached:

pocno.  TWR-64240  |vou
SEC 'PAGE A-22

REVISION




T A oA CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint RTV - Joint 5

Motor No.: RSRM-32 Side: Left (A) Date: & JuLy A3
Assessment Engineer(s)/Inspector(s): P@U/Lz pﬂ/écfc / &5[/545
Joint RTV: Yes No Comment #

Gas penetration?
RTV not below char line?

Uncured/reverted RTV? {
v

Voids within RTV? .;

Foreign material?

o000

Notes / Comments
N TEEp1) TTENT V0105 FEO° Lopcmss 10O AT 13- 20° 4pPeox .02 DP

Preliminary PFAR(s)? Yes ¥ No Preliminary PFAR Number(s):
. .ification Form(s)? Yes ¥ __No Number of Forms Attached:
pocno.  TWR-64240  |vou
REVISION

SEC I PAGE A o3



TAloAoEf CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Phenolics - Joint 5.

Motor No.: RSRM-32 Side: Left (A) Date: & JuL\l 93
Assessment Engineer(s)/Inspector(s): ?.ODICL ) /‘?”ZZLEI ) 4 54,64/545 .
Joint Phenoligs: Yes No, Comment #

a. Heat affected or eroded CCP (below the char line), GCP,

or adhesive?

b. Physical damage? Yy

c. Edge separations {metal-to-adhesive, within adhesive, v
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)?

d. Phenolics axially displaced from the housing? v

Notes / Comments

Special Issue 3.3.2 FHENGLIC ~OT ﬁ€c£’5$45‘L‘E/J_:SP£5/"4 1SSUE 7o BE
BODPEsScED DURING WASHOUT ON FPFOE 4-4C

Preliminary PFAR(s)? Yes ¥ __No Preliminary PFAR Number(s):

ification Form(s)? Yes Y. No Number of Forms Attached:

boc No. TWR-64240 IVOL
SEC I PAGE 4 o4

REVISION



T2oo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle internal Joint Seals and Metal - Joint 5

Motor No.: RSRM-32 Side: Left (A)

Date: 8 JU\TQ 913

Assessment Engineer(s)/Inspector(s): ‘Z.Qd‘c_\/{ 'p' MlL.L'E.Q\

l\- Crerre LE

J

int

@ ~pao0oyow

Is and Metai:
Soot to or past O-rings?
Sooted joint surfaces?
Heat affected or eroded O-rings (installed)?
O-ring damage (installed)?
Heat affected or eroded metal?
RTV to primary O-ring?
RTV past primary O-ring?
Foreign material?
Excessive grease?
(including in threaded and through bolt holes)
Metal damage?
(including index pin and bolt holes (through, threaded/
helical coil inserts))
Bent or broken bolts?

Yes Comment #

e RN RIS

/

t

is /| Comments

- T T PEINIREY O -
SO IN. S LM

LING BT EFO° c ENTEE RBOUT BolT woik FOR

Preliminary PFAR(s)? Yes Y__ No Preliminary PFAR Number(s):
C .fication Form(s)? Yes ¥ __No Number of Forms Attached:
DOC NO. TWR-64240 IVOL

REVISION _____

SEC

l PAGE 4 _nsc




TAcoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Drawing Worksheet - Joint 5

Motor No.: RSRM-32 | Side: Left (A) Date: 8, /y2 v 9 3

Assessment Engineer(s)/Inspector(s): EQUICL /D-/W'Z_LEZ /4 KA’ZL-/SZG

Sketch Observations Below (include locations and sizes of sketched features):

DANOMINAL GEEASE CoOUEEAGE
@ LIGHAT COEROSION ON FACAKINE £ a/g SEL, SUBFgCa

27 s10° e o
= 7 ANDNEORROS/ION B 2L 0- 245
6') M/SS/NG 4//\/ \ rep M

5
(3
Aft End Ring ‘ _ @

Fixed Housing

Inner Boot
Ring (GCP)

Flexible Boot 3’

0 ot e 235N 2HO°
70° 100 /os;

Flexible Bearing
Protector

=>4 CEwcHED AEE 47 20 TIONE
2= €75

@ SKHUEEER cONTRCT ON RER Feorny ;785 -F3S
Ors7anNeE &2 IN.

DOC NO. TWR-64240 IVOL
REVISION
B SEC IPAGE A-26




TAcoAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint O-rings (Detailed) - Joint 5

Motor No.: RSRM-32 Side: Left (A) | Date: L 3h 1993
Assessment Engineer(s)/Inspector(s): A &,(\“‘bz N L\UVS :\ ‘)w }M(‘b 4

- J — 37,
Primary_Q-ring: Yes No Comment #

a. Heat affected or eroded O-ring?

<

b. O-ring defects/damage?

nd -ring:
c. Heat affected or eroded O-ring?

<<

d. O-ring defects/damage?

Notes /| Comments

Preliminary PFAR(s)? Yes _L No Preliminary PFAR Number(s):

Clarification Form(s)? Yes _4/_ No Number of Forms Attached:

DOC NO. TWR-64240 ,VOL

REVISION SEC PAGE
|PAGE A-27




TAcloAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint Packings With Retainers (Detailed) - Joint 5

e
Motor No.: RSRM-32 Side: Left (A) Date: % \;V/\/ /?ﬁg
V4
Assessment Engineer(s)/Inspector(s): Y, /\4
gineer(s)/inspector(s): A () ’de," Lyong J. Rchards

Packings With Retainers; Yes No Comment #

a. Heat affected or eroded seal or retainer? g ‘./

b. Seal or retainer defects/damage? \/ l

c. Medium or heavy corrosion? » _ ./
Notes / Comments b@(“

) ,‘ ] ¢
}Saéggmw/\damﬁe SERIN ! packny vt (it

) Ngheal d

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes V No Number of Forms Attached:
DOC NO. TWR-64240 |VOL

REVISION
PAG!
] SEC , € A-28



TACoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Cowil Insulation Segments

Motor No.: RSRM-32 Side: Left (A) pate: Q@ Tuly 42

Assessment Engineer(s)/Inspector(s): :T.—N\ ?Assmﬁw ‘% @ULCK

wl _Insulation ments; Yes N Comment #
a. Abnormal heat effects or erosion? . \7
b. Soot between the cowl segment and cowl housing/SCP? l/
¢. Uncured adhesive (silicone)? l/

Bondline Failure Mode Percentage:

Degree Location
0-45 |45-90 190-135 (135180 |82 1276-21C | 210 -365 |35 -0
Metal-to-Adhesive | |O Y 25 20 S 20 7z | % »

a*t.

Within Adhesive :
Adhesive-to-SCP |- 5 2 5 7 5 4 5 Z -
Adhesive-to-segment | 85 93 /0 13 70 75 q3 93 -

Within segment

.otes / Comments

Speciél issue 3.3.3
THE Cowl IRNSvlBTon Bogments WERE 1N Cxce /b7
CERDITIRA Lo VAUBONISING oF2- Srmief) ANeMA-[ovS @,uoiﬁo/ugm

Zouwb,
“reliminary PFAR(s)? Yes (/ﬁo Preliminary PFAR Number(s):
Clarification Form(s)? Yes [ No Number of Forms Attached:
'
pocno.  TWR-64240  |voL

REVISION = ] SaGE
A
Sec | A-29



TALoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Flexible Bearing Protector, Flexible Bearing, and Flexible Boot

Motor No.: RSRM-32 Side: Left (A) pate: 4 July 2=
Assessment Engineer(s)/Inspector(s): ﬂ;:,) @455/“;01\// 35 @uk/(
Elexible Bearing Prot Bearin nd Boot: Yes No Comment #

a. Abnormal bearing protector heat effects or erosion?

(including burn-through)
Cracks through the bearing protector?

Soot between the bearing protector and flexibie bearing?

Heat effects to the flexible bearing?

Bent or broken bearing protector bolts?

Flexible boot burn-through?

Abnormal heat effects or erosion to flexible boot ID?

Tar panoo

Foreign material in the boot cavity?

Notes / Comments

Special Issue 3.3.6 N FBNCRILL copDiTiON CBSERVEL

eliminary PFAR(s)? Yes '/No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v No Number of Forms Attached:

bocno.  TWR-64240  |voL
SEC ‘ IPAGE A-30

REVISION



72E0/0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Flexible Bearing Protector Measurements (Data Collection Only)

Motor No.: RSRM-32 Side: Left (A) Date: 14355,

Assessment Engineer(s)/inspector(s): ;\Z //\ /7 e

Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure):

Thickness Thickness Thickness

Degree Measurement Degree Measurement Degree Measurement
Location A* (inches) Location A* (inches) Location A* (inches)

0 i 120 . 7238 240 . 200

10 Y 130 LY 250 -T2y

20 A% 140 ¢ 233 260 P Js

30 F 23T 150 A 270 !

40 I 160 - 7 280 L/

50 Py 170 i 290 Ty

60 L2 180 23 300 I

70 R 190 25 310 L3

80 L7572 200 s 320 2

90 250 210 c 22y 330 7S

100 Ay 220 s 33 340 ek

110 L 255 230 o 27ad 350 2.5

A * “A” is the minimum thickness of the bearing protector

belly band in-line with the cowl! vent holes. It corresponds

\/é R to the deepest gas impingement location.
Belly Band )

Notes / Comments

I~

N
\\
~{

Clarification Form(s)? Yes l/ No Number of Forms Attached:

1 DOC NO. TWR-64240 'VOL
SEC IPAGE A-31

REVISION



7T A corof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATIQN RECORD (PFOR)
Nozzle Throat Diameter Measurements (Data Collection Oniy)

Motor No.: RSRM-32 Side: Left (A)

ote: 171907

Assessment Engineer(s)/Inspector(s): M!(zll[(_ ENA/A’HCZ

h

1

tICK GALL EGLS

Nozzle Throat Diameter Measurements:

Diameter
Degree Measurement
Location (inches)
0 55304
45 RPN AYA
90 ss. 31
135 <SS

Notes /| Commaents

Nﬁ-(ﬂ‘/\r*oo\}? Diomeler =

55 Y67 inches

_.arification Form(s)? Yes vV __No Number of Forms Attached:

DOC NO.
REVISION

TWR-64240 IVOL

SEC

I PAGE 4 139

- = —— S o e



T lo/Kof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Aft Exit Cone Assembly

Motor No.: RSRM-32 Side: Left (A) Date: /S /Ly G35

Assessment Engineer(s)/inspector(s): 7'_'/:25570)‘/

Metal H ing Bondlin f : Yes
a. Soot?

Comment #

. Heat affected or eroded metal?

. Voids in adhesive greater than 0.5 inch in any direction?

\\l\\\%{

b

c

d. Corrosion?

e. Foreign material?

Note: Axial cuts may be relocated + or — 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
0-45 |45-95 |F0-/35|/35- 1A\ 80225 225-20| 220 2/513/5-O
Metal-to-Adhesive | > | Zp 35 /0 /O = & J
Within Adhesive |
Adhesive-to-GCP

WithinGCP | o | B | o5 | Q0 | 20 | @5 | 42 7z
GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method: -/\/VAOA/ “/EQGE

Notes / Comments

abnecvima\ boV\A“V\Q— &pam.l”i‘m modes.

Special Issue 3.3.15 U°

Preliminary PFAR(s)? Yes _ / No Preliminary PFAR Number(s):
vlarification Form(s)? Yes YV _No Number of Forms Attached:
pocNo. TWR-64240 IVOL
REVISION

SEC l PAGE 4 113



T7coreof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Forward Exit Cone Assembly

Motor No.: RSRM-32 Side: Left (A) pate: |T~TJuly 1843
Assessment Engineer(s)/Inspector(s): ° h“ TassowAld , Temvopl LRASTeN)
Metal i ndlin rf Yes No Comment #
a. Soot? \/
b. Heat affected or eroded metal? §yl
¢. Voids in adhesive greater than 0.5 inch in any direction? (l‘
d. Corrosion? _(_;_)—
e. Foreign material? v

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

O-45 |45 10 |Fo-136 |135-180 |iBo#2S [225-70 220-31S NSO |Tefc |
Metal-to-Adhesive | @0 | 94§ | S0 |0 | 70 |6O |95 |75 |o!
Within Adhesive :
Adhesive-to-GCP | 4D /4 se | {0 3o 4o 46 |28 |39
Within GCP ’
GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

A/ Wn

L4

Metal-to-Adhesive

Within Adhesive | _— |

=

Adhesive-to-GCP |
P olic Removal l\@!od:

Notes / Comments / T
. ; - - - A CoAi2. o,
Special lssue 3.3.16 7#Z Fwiwe whs M AP SOl IO, | ancave i)

D GoRif | SwrneeATen| 74, chpsss| ADyicenT ADI Tihck] Sc AFr SCel /3
=0 FWD N7 - Cor g Fud L2 f e
O AFT -0&S D 558 s XL ool
iO WD 02 . 00! éfg /};irb gi | .g,gb

] . v ‘S S
(VsEE</meirtcATion 2Em A~794 . 535 o e i 44

- W metrl-
@ mergry m?&w M

Prelimi ) Yes 2~ No Ull Preliminary PFAR Number(s):

Number of Forms Attached: _/} <344

~larification Form(s) \ es No
52 | aer v
134
226 heSR "Zé; pocno.  TWR-64240  |vou
AEC . O0E SEC |PAGE A-34

225



——— o
T AL CORPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: KSEM =32 | side: (@ Left (A) [ Right (B) ’ pate: /P -TJO[-F 3

Assessment Engineer(s)/inspector(s): 7Z&Eu)l ARESTon \'7,//\/1 ?Dﬂ"gM#/\/

Nozzie Subassembiy: FWD EXiT ConeE

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd -Distance From Aft
-4
78 Q.0 (.25 — 1.4
(4
77 0.90  OMO — (.2
o

=l [.50 ©-56 — S«
20 1o o856 = B.e
274° /.00 0.40 | — -4
252__ o.50 o-{o = —(_g—_%-

Notes /| Comments

Corresponding Comment Number(s): L( )

pocno. TWR-LHL 240 ] voL
SEC 1 ;’A(RE—,;Ll,A

REVISION




TALoAOE CORPORATION

SPACE QOPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Phenolic Bondline - Throat Assembly

Motor No.: RSRM-32 Side: Left (A) Date: 2/ JL/V 4/‘?
Assessment Engineer(s)/Inspector(s): __/; {V\? ASS MWL m\]o@_ F(zeg{au
Metal Housing Bondline Surface; Yeos No Comment #

a. Soot?

b. Heat affected or eroded metal? L

c. Voids in adhesive greater than 0.5 inch in any direction? v (1)

d. Corrosion? v~ P { Z\

e. Foreign material? v

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
[

0

Metal-to-Adhesive l CC>

Within Adhesive
Adhesive-to-GCP

Within GCP

GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Re:ainm/gphe—nﬂﬁcs):
W Becation

Metal-to-Adhesive A p

i

Within Adhesive P /1

Adhesive-to-GCP | —
—

Phenolic Removal Method:

Notes / Comments

(1) Fewd Dopg ~  20mA,
) Hewoy (opmsssion ErTiee Suerack .

reliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):

Clarification Form(s)? Yes V' __No Number of Forms Attached:

DOC NO. TWR-64240 IVOL

REVISION .
SEC | PAGE 4 _

A
35




TALoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Forward Nose and Aft Inlet Rings

Motor No.: RSRM-32 Side: Left (A) Date: 7/22 /95
Assessment Enginaer(s)/lnspector(s): 200,4,é z’,Céé:SfOA/
Metal Housing Bondline Surface: Yes No Comment #
1%'-'~:','1.-5°°‘7- , e e e e AT . / o
b. Heat affected or eroded metal? ) /
c. Voids in adhesive greater than 0.5 inch in any direction? V4 . /
" d. Corrosion? 4 s£E A-344
e. Foreign material? ) /

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
O-¥5 | 4#5-F0 |90-135 /35180 180-225\225-270 |\ 220-3/5\3/5- ©
Metal-to-Adhesive | 00 % | j00.% 0% | 40% 1002 | 100% /007 /00%
Within Adhesive

Adhesive-to-GCP LO08 |\ 40%
Within GCP
GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location
\(\
Metal-to-Adhesive ~

Within Adhesive T

Adhesive-to-GCP

\

Phenolic Removal Method:

otee ! Cormmante HE Q0% AOHESIVE REMAINGNG WAS ON THE GFT INLET RING ALEH
oes I~ MEDIUM TO HERVY COCROS/ON NTERMITTIENT FULL crcurM

Special Issue 3.3.7 y.e voids docowented on dmrfffcp.,)t‘fm Corm A-3A

Special Issue 3.3.10 SEE cLAPIFICATION LN Q-36 4

Preliminary PFAR(s)? Yes l/ No Preliminary PFAR Number(s):
Clarification Form(s)? z Yes No Number of Forms Attached: 4’3é4 . AR
DOC NO. TWR-64240 lvon_
REVISION

SEC ! PAGE 4 ¢




TALOAOE CORPORATION

SPACZ OPERATIONS

3 Nozzie Subassembiy Bondiine Adhesive Void Clarification Form

4

Motor No.: KSEM =32 side: BF Left (o) [ Rignt (B) 1 Date: /22 /93

Assessment Engineer(s)/inspector(s): 94[/4Z 7;7@557‘0/\/

Nozzle Subassembly: L7 e pep Nose duo dey fycer Envég

Record Bondline Adhesive Void Measurements and Locations Below:

Location on Bonding Surface

Degree Void Size

Loczation Axial Cire. Distance From Fwd Distance From Aft
2° 52 27 ;‘455.;2/«0 aed

2 /0° .37 A t 70

122° o 48 .30 . 90

27° .34 2/ 195

zz2o0° 2% 32 .34

z22° .4/ L2E /b

2ss” 4 25 230

3/8° 35 2/ .70

359° ,37 25 220

Noies / Comments

Corresponding Comment Number(s):

socno.  TWR-od 240 |vor

RTVISION
SzC i PAGE
L 4-344




TAcoof cORPORATION

SPACE OPERATIONS

PFOR CLARIFICATION FORM

General

Motor No.: RSRM-32

Side:

X Left (A)

] Rignt (B)

12043

Date:

Assessment Engineer(s)/Inspector(s): 2 Oo.c

\)\ C—(‘*"‘(L_,

Description: (DT Do.)h_zlfm_q;\*

Sketch Observations Below (include locations and sizes of sketched features):

NOSE CAP TO HOUSING BONDLINE
(Left Hand)

Degree Location Distance® Void—eor Axial Circ. Other
Recorded Actual Recorded Actual Repair Length width Info.
NO-N
1 Z | 11.30 70 TounDip_ 38
16 10.80 . m_:ggn.o
33 16.85
79 7.60 NQ_{_&OND )
163 &3 11.10 L. 40 Jal D .80 4]
177 77 10.84 Z A5 43 2 S
316 2l 9.20 _BZ.20 aiP A5 o {o) -
) o
I
NOSE CAP TO FNR BONDLINE -
(Left Hand) o m‘
[} c
Degree Location Distance? void-or  Axial Circ. Other ‘ ";‘ poll
Recorded Actual Recorded Actual Repair Length width Info. o g ‘
19 1.77 NOT FoU/ND s =
20 1.70 MOT PA/ND |
27 2.08 (22 Vet © 30 20 e
48 1.98 L. 20 .30 22 oow®
131 1.85 l 30 D Lo 20 e g ©
132 2.32 1. 70 Ndo]B ) 30 Ao - o
149 2.78 Zpoo volD 25 2o oM uw
150 1.90 ML EPUN D aa8
157 3.70 - _ L3 V2011 e W27 e
283 1.86 = ) 20 vel
306 2.24 Lo IO N/o'k 4 L3O 20 LI N1
314 1.16 ) AT N LD “EGE'
299 3.12 A7) yolp IS Z=)
-_ EEE
00O
LS S V]
W
FNR TO HOUSING BONDLINE roo
(Left Band) coa
sss
Degree Location Distance? Void or Axial Circ. Other ©w uu
Recorded Actual Recorded Actual Repair Length width Info. E a ’S
110 0.00 NoT Founo -~
290 0.00 Not FoUND
REVISION DOC NO. TWR-64240 IVOL

SEC

[ PAGE

A-368%




T A Lo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Nose Cap

Motor No.: RSRM-32 Side: Left (A) Date: 7/22(93

Assessment Engineer(s)/inspector(s): EGU lCL T ‘\:V_E.S TON

Metal Housing Bondline Surface: Yes
a. Soot? el e C e

Heat affected or eroded metal?

Voids in adhesive greater than 0.5 inch in any direction? v

Corrosion? V4 {

Foreign material?

Comment #

AR

L U Y

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Fallure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

0-4S |-£5-90 190-/35 |35 - 180 180 ~225 | 225-276|270-818 |315-0

Metal-to-Adhesive

Within Adhesive
Adhesive-to-GCP

Within GCP
GCP-to-CCP | V00 % | /004 | 100% (100 % | 1004 |160% | /00% 11007, |
Within CCP ‘ J

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):
Degree Location
04 14590 |90-/3\]135-180180-225 | 225-770| 270-3151318™ O | +obal
Metal-to-Adnesive | 50%| 40%| 3C% | 4o%| 4S% 30% | 30% | 4o% |zc
Within Adhesive

Adhesive-to-GCP 70% QOX (7§% .GC)% SQ% 70% 70Z éo% e

Phenolic Removal Method: NYLON WEDGE

/-CIGAT 7O MEDIUM CORROSION INTERMITIENT FULL CIRCUAY
2-HWYDROLAZE ELOS/ION ON AXIAL cUT FWD TIP AT 100 ¢ 250°

Special Issue 3.3.7 AO BEAR/ES FoonD S Veids Govnd see belous.

Notes / Comments

Special Issue 3.3.8 W0/D A7 1329 125 FRoM NOSE CAP Face 43 AXAL x,20 C/E< om
For

3 gmiet. vos0 s A7 2839 esni
. BNl x2S crReum, 15" 6.4 F

Special issue 3.3.9 yo;D 4T /0 & .7 FRom .
FwD ENO .BAXIRLX .4 5c/Rcom,!?77-7.85FRom Fwp END 43 AXIALX . B2 Cl&LOM

Preliminary PFAR(s)? Yes Y “No Preliminary PFAR Number(s): /& -8 -¥X . 45 AxALXHLIX

L

Clarification Form(s)? Yes v No Number of Forms Attached:

DOC NO. TWR-64240 lvoz.

REVISION
SEC PAGE n
l A-37




T72oo0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Cowl Assembly

Motor No.: RSRM-32 Side: Left (A) pate: 7/21 |4
. v — —9 — v
Assessment Engineer(s)/Inspector(s): . M / /1,5_9,44,‘// W( 2 %mu
Metal H ing B lin : Yes No Comment #
a. Soot?
b. Heat affected or eroded metal? v
c. Voids in adhesive greater than 0.5 inch in any direction? et
d. Corrosion? v
e. Foreign material? t/

Note: Axial cuts may be relocated + or — 10 degrees only. Document if any cuts were relocated.
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
o o . D ~ Degree Location
O-45 145 90| 70131358 -2 |1225-210 |2 D3 BIE~Z0
Metal-to-Adhesive | / & 5 pa Z yZ4 < O O
Within Adhesive

Adhesive-to-ScP | 555 |95 | 98 |73 |72 7% o e

Within SCP 5’

SCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics);___
/

/

Metal-to-Adhesive

L4
Within Adhesive (

Adhesive-to-SCP /

Phenolic Removal Method:

Notes / Comments ADHEWE +o e FaluRel wepe L 6TED AT SHMS ol
HdRe\wee Cuts.
Special Issue 3.3.7 Ao UO}DS LVERE /0‘/”0

Special Issue 3.3.13 SOND/INE WS = A Geoo Sidoe, [ELY Wéu 1/7;
METRL T ADHESIvE FAdore Mobsjovf?gyo SPOHES UE = 4> SCD,

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):

clarification Form(s)? Yes / No - Number of Forms Attached:
DOC NO. TWR-64240 |VOL
REVISION

SEC l PAGE 4 _3g



T7corlo€ coRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Fixed Housing Assembly

Motor No.: RSRM-32 Side: Left (A) | Date: |4 JUL‘/ 93
Assessment Engineer(s)/Inspector(s): EQ U\Ct_ D MnL_L_E-R
Metal H in ndlin rf : Yes No Comment #
a. Soot?
b. Heat affected or eroded metal? [
¢. Voids in adhesive greater than 0.5 inch in any direction? 7 /
d. Corrosion? : ./
e. Foreign material? 1/

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

0-45 |45-90|90-/35|/35-180\Bo-225 |225 -Z0| 7075 |3/5 -©O

Metal-to-Adhesive

Within Adhesive
Adhesive-to-GCP

Within GCP lOO% (Do% \Oo% (DO% IDO% |oo% IOO% 1007a

GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location
Tt i

Metal-to-Adhesive Z % 0.as

Within Adhesive )
Adhesive-to-GCP \oo'/o ]0070 160% 10070 Q&% 10070 {00/{) ;oo% 975

Phenolic Removal Method: N YcoON WEDGE

Notes / Comments

LEOFK S Feom AFT END 2L AXMAL % . L0 C/RcUy

QOC 1 & FEOM AFT END 1.0ARXMLY , 30 C/RCU/

€Peaaa-\ Tesve 2.2.20 “Thave w=s "o Sk ok %\"0‘*’ wHe e areasg
| et

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):

Clarification Form(s)? Yes V___No Number of Forms Attached:

DOC NO. TWR-64240 IVOL
SEC ] PAGE A _39

REVISION _____



T/ioof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Aft Exit Cone

Motor No.: RSRM-32 Side: Left (A) pate: ¥-27 93
Assessment Engineer(s)/Inspector(s): N ‘ Q-{ ar L
Phenoli ti : Yes No Comment #

a. Cross-ply cracking in virgin material?
b. Ply lifting?

Aft Exit Cone Char and Erosion Measurements:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
73.77 @

77.77 \
83.77 ‘ ; \;
89.77

95.77 : ’ ) E
101.77

107.77

113.77

118.77 | | \

Negative Margin of Safety? . Yes No Station: Degree:

Notes / Comments
Special Issue 3.3.19 Pieces rewovered o.-x’ S hava bam ““"-PLO-;LA a—d
hhave ot peer— 0-4%566/

@f\)m\,__ of e Cc P M'\\V@L OC\)YC_J,-Q,A, —\_O \/\Ou'é»[\\,\%/
+o s \ow V\/\m)rq\,\szm—)fs Yo \b.e_,“f‘c..k.o_»\ﬁ_

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
larification Form(s)? Yes \/ No Number of Forms Attached:
DOC NO. TWR-64240 IVOL
REVISION ____

SEC I PAGE A _40



T/ co/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections — Forward Exit Cone

=
—_

Motor No.: RSRM-32 Side: Left (A) Date: &-"& -7

Assessment Engineer(s)/Inspector(s): / <~ Ju/ /X S

Phenolic Sections: Yes No Comment #
a. Cross-ply cracking in virgin material? v
b. Ply lifting? v

Forward Exit Cone Char and Erosion Measurements:

Static;n 0° 90° 180° 270°

Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 27 75 27 .74 33 .78 L3S L7
4.0 2L T3 , 35 .76 L34 T4 27—«
4.6 27 7/ .z7 .7z =L 7 EES
8.0 c 2 I .37 ALE L7 T Lo =T U
12.0 A 32 .73 .32 .70 L33 g T
16.0 s a4 1 rE v g S L
24.0 1A Y " ’ ) v v v
28.0 20 70 L A -5 =5 -
32.0 Lol 7e .7 = 25 48 /7 .B=
32.9 , & .70 .17 7T /e .7/ RN
34.0 LT AT YRS T T4 4L ez

Negative Margin of Safety? Yes / No Station: Degree:

Notes / Comments

Preliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):
larification Form(s)? - Yes ‘/ No Number of Forms Attached:
DOC NO. TWR-64240 IVOL
REVISION ___

SEC l PAGE A _41



T7coAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Throat Assembly

Motor No.: RSRM-32 Side: Left (A) Date: &~ - . & - =
Assessment Engineer(s)/Inspector(s): / ) & ) <
Phenglic Sections: Yes No Comment #
a. Cross-ply cracking in virgin material? v
b. Ply lifting? v~
Throat Inlet Ring and Throat Ring Char and Erosion Measurements:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 jo/ 4 /66 L 6Z (05 .48 Lo3 62
2.0 /1 7 /08 N4 (09 6E Lo7 AT
4.0 7 _e8 LI/# _E5 L1659 2 .5
6.0 7% Lz 20 LGF 1,70 L LH /,19 70
8.0 L2 2O 1.2/ %L 1,2~ IO 1,07 T
10.0 {15 A /.19 L5 /g , - )15 el
12.0 T O (16 .57 JF L2 1,13 4O
14.0 /’/3 'éZ /, /é 1:8 // /'), —a ;'/—5 C"‘/o
16.0 ), 06 a7 oY .E8 L0 LT ) 14 =
18.0 L 9¢ 78 95 74 A 68 , 4 L&
20.0 L L is 78 L7/ .77 L7 7z L7 7
22.0 ET-14 N /4 o/ B/ a7 2
23.0 Gt Bz L ¢7 Lo 2 G/ £z
Negative Margin of Safety? Yes ‘/ No Station: Degree:
Notes / Comments
v
Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
larification Form(s)? Yes v No Number of Forms Attached:
REVISION ___ poc No. TWR-64240 lVOL
SEC

] PAGE A 45




T/ lo/o0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Forward Nose and Aft Inlet Rings

Motor No.: RSRM-32 Side: Left (A) Date: 8 /24 /3
Assessment Engineer(s)/Inspector(s): ‘,/IAHZK, PﬂijﬁﬂLguléé , ﬁ//-’-kEd'
Phenoli tions: Yes No Comment #
a. Cross-ply cracking in virgin material? 1/
b. Ply lifting? /

Forward Nose Ring Char and Erosion Measurements:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
28.0 (22 _ 46 (/0 .58 AYA LIS &7
30.0 93 .2 87  _o7 B2 il 93l
32.0 .23 o4 G0 .59 .92 .55 L0/
Negative Margin of Safety? Yes Y No Station: Degree:

Aft inlet Ring Char and Erosion Measurements:

Station 0° 90° "180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
34.0 B8 .o/ B3 D LGP0 .53 B7 L3
36.0 O 0 Bo 5 72 .55 -7/ &7
38.0 %6 .53 FL 4 B 5 B 22
39.0 R A A H_ ,5e LOO L &f 2.0/ N7
Negative Margin of Safety? Yes / No Station: Degree:

Notes / Comments

Preliminary PFAR(s)? Yes |/ No Preliminary PFAR Number(s):
larification Form(s)? Yes l/ No Number of Forms Attached:
DOC NO. TWR-64240 ‘VOL
REVISION

SEC l PAGE A _43




TA o€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Nose Cap

Motor No.: RSRM-32 Side: Left (A)

Date: & / 25/ gs

Assessment Engineer(s)/Inspector(s):ﬁ4/ZK/ /_;455/‘%47“ 41//6/{ ///41:55

Bh ] i Yes No Comment #
a. Cross-ply cracking in virgin material? y
b. Ply lifting? v
Nose Cap Char and Erosion Measurements:

Station 0° 90° 180° 270°

Location Erosion Char Erosion Char Erosion Char Erosion Char
1.5 29 .50 T4 ¥ JOX L85 %
4.0 GO A gL 43 .32 .5/ AR .56
6.0 A .53 42 4L 33 .53 .37 .47
8.0 g9 .5/ GY 47 g4 29 43 .49
10.0 5l AT N R o) gJE 45 g7 &0
12.0 .5 5/ JE 4T 45 49 49 .50
14.0 0 44 &L 5/ ) 42 59 45
16.0 JE & &9 .43 N 1% L2 5
18.0 94 44 L/ .25 e A4/ N/ Vi
20.0 Y p05 .39 43 .47 95 47
22.0 /79 L &Z 49 55 /57 L3 ,49 AR
24.0 194 7 +79 .o/ [Tl T8 SEE L BF
26.0 46 70 127 /30 .77 145 99

Negative Margin of Safety? Yes Vv No Station: Degree:

Notes / Comments K DENOTES N74x AFFECTE OELTH

Yes No Preliminary PFAR Number(s):

Preliminary PFAR(s)?

larification Form(s)? Yes vy _No Number of Forms Attached:

DOC NO.

TWR-64240

[ vOL

REVISION
SEC

IPAGE A-44




T72c0/0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Cowl

Motor No.: RSRM-32 Side: Left (A) Date: < - -
Assessment Engineer(s)/Inspector(s): [, & L/ / T =
Phenolic Sections: Yes N‘o/ Comment #
a. Cross-ply cracking in virgin material?
b. Ply lifting? v
Cowl Char and Erosion Measurements:
Station 0° _ 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.3 30 &% 3/ 7z zo 7/ 2L T7&
1.0 23 72 , 32 .44 27 468 2 & VO
2.0 A CT L8 23 L Z L2 e
3.0 e 27 L7 20 LE o -
4.0 e 4 19 A B Lz /B vz
5.0 L0 78 s 7z T AT T
6.0 A 70 T LY LIE T SL LT
6.8 A /S B/ L E S fz -7 S
Negative Margin of Safety? Yes No Station: Degree:
Notes / Comments ]
Special Issue 3.3.17 /fo=7 = /7 ot OO co o B T
O JleT T TS Mo T a5
. ¢ ) - ‘ .
Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
larification Form(s)? Yes “ _Neo Number of Forms Attached:
pocno. TWR-64240  |vor
REVISION ______
SEC ‘ IPAGE A—

ORIGINAL T'AGE 1S
OF POOR QUALITY



T4 loof CORPORATION

SPACE OPERATIONS

-POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Fixed Housing

Motor No.: RSRM-32 Side: Left (A) Date: & - &7 =

Assessment Engineer(s)/Inspector(s): / . A~ . W s

L]

Phenoli tions: Yes Nlo/ Comment #
a. Cross-ply cracking in virgin material?
b. Ply lifting? v

Fixed Housing Char and Erosion Measurements:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.0 .CE& 1,20 25 /)2 XA /, 12 Wole [ 27
1.0 o% [, 13 ot /.06 oL o3 L2/ /.05
2.0 , 40 /07 0/ A ,02 ] 10 LOL ], 00
3.0 LT 97 o/ J7 o~ L2 02 oo
4.0 o= )0/ O , 93 ek /.07 oF Loz
5.0 O /, 00 LY 7/ , OO [.O& LOZ O
6.0 0 /0% oo T oo L0F o T Lo
7.0 o/ oz o0 92 Lo/ .99 oo %
8.0 o0 %2 o0 )8 0O L o0 22
9.0 o .93 HA 7 B# 0O LRZ oL T8
10.75 07 [ E¥ LA BEH L5 L4 oo /.73
Negative Margin of Safety? Yes \/No Station: Degree:

2/ HMHOAT g T e e A
Notes / Comments X 7777 FOAT LRI~ DEPY LorpL L £)

Special Issue 3.3.2 ST PFef FAEE A-7 L

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
.arification Form(s)? Yes \/ No Number of Forms Attached:
DOC NO. TWR-64240 JVOL
REVISION _____

SEC | PAGE A ¢

ORGINEL T AN 18
(% B s v




T/ loo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Outer Boot Ring and Flexible Boot

Motor No.: RSRM-32 Side: Left (A) Date: S£-_4° 7 Z
Assessment Engineer(s)/Inspector(s): / S T
Phenolic Sections: Yes No Comment #
a. Cross-ply cracking in virgin material? /
b. Ply lifting? v

Flexible Boot/Quter Boot Ring Interface:
¢. Separations? v /
d. Heat effects in separations (if present)? v

Outer Boot Ring Char and Erosion Measurements:

Station o° g0° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
8.0 e .72 .0 LR Z 0 2T L L
9.0 r .9/ .10 s 0= 24 o5 Ler
10.0 o5 90 L 05 ) o/ e e
11.3 o7 iz g7 B Y- R , 05
Negative Margin of Safety? Yes / No Station: Degree:

Number of Plies Remaining on the Flexible Boot:

Degree Plies
Location Remaining
0 =.
90 3.2
180 3.5
270 2./ )
Negative Margin of Safety? Yes No Degree:
SLS R W bR e o R T T O A 20 st
Notes / Comments O 5 som ST EEEL T2 £/7f e RO A
Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):
larification Form(s)? Yes ‘/ No Number of Forms Attached:
REVISION DOC NO. TWR-64240 |VOL
SEC IPAGE A—47
ity VEE 1S

oF POOR QUALITY



T/ io/of cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Barrier-Booster Leak Check Port Plug and Port (At Removal) — 126 Degrees

Motor No.: RSRM-32 Side: Left (A) Date: 7.9-9%

Assessment Engineer(s)/Inspector(s): < gc/& , M. /_70,,/ . 7")’/0"1 2. ﬂ/ac&u/ey

k k Port Pl nd Port: Yes

No Comment #
a. Soot to or past O-ring? v,
b. Sooted surfaces? v
c. Heat affected or eroded O-ring (installed)? Vv
d. O-ring damage (installed)? ' v
e. Heat affected or eroded metal? Vv’
f. Foreign material? l/
¢g. Excessive grease? I/
h. Medium or heavy corrosion? \/
1. Metal damage? v~
Notes / Comments
Preliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):
L
Clarification Form(s)? Yes z‘ No Number of Forms Attached:
DOC NO. TWR-64240 IVOL
REVISION ___
GRIDEE B 5= | PASE A-4s

N W QUi Y




T /oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Barrier-Booster Leak Check Port Plug and O-ring (Detailed) - 126 Degrees

Motor No.: RSRM-32 Side: Left (A) Date: 7-9-73

Assessment Engineer(s)/Inspector(s): S. 56{4“/ A . lyan, Y~ Tay/ol‘{ Z. /{Qc&u/ey

Comment #

Leak Check Port Plug: Yes

a. Foreign material between the O-ring and plug?

b. Heat affected or eroded metal?

c. Seal surface/thread damage?

Secondary QO-ring:

d. Heat affected or eroded O-ring?

N [NRK 3

e. O-ring defects/damage?

Notes / Comments

Preliminary PFAR(s)? Yes Y, No Preliminary PFAR Number(s):

v

Clarification Form(s)? Yes No Number of Forms Attached:

poc NOo.  TWR-64240 JVOL
REVISION
SEC ] PAGE A _49




T7coo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint Leak Check Port Piug and Port (At Removal) ~ Joint 2

Motor No.: RSRM-32 Side: Left (A) Date: 7-.49-93

Assessment Engineer(s)/inspector(s): I, S'Dt’/ry'—f ) M ‘ O—C(: s t {-'C/

L heck Port Plug and Port: ' Yes
Soot to or past O-ring?

Comment #

. Sooted surfaces?

. Heat affected or eroded O-ring (installed)?

O-ring damage (installed)?

Heat affected or eroded metal?

Foreign material?

Excessive grease?

e poo0powp

Medium or heavy corrosion?

CARK SRS

Metal damage?

W
n

Plug Break-away and Running Torques (inch-lbs): Break-away:

H

Running:

Notes /| Comments

Preliminary PFAR(s)? Yes {2 No Preliminary PFAR Number(s):

Clarification Form(s)? Yes L~ No Number of Forms Attached:

. DOC NO. TWR-64240 I VoL
REVISION
- SEC | PAGE A ¢




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 2

Date: 7-9- 93

Motor No.: RSRM-32 Side: Left (A)

Assessment Engineer(s)/Inspector(s): W), Sperm ,yl OSE - H-w
- 7 Y ——

Leak Check Port Plug: Yes No Comment #
' a. Foreign material between the O-ring and plug? v

b. Heat affected or eroded metal? i

¢. Seal surface/thread damage? v

Secondary O-ring:

d. Heat affected or eroded O-ring?

NI

e. O-ring defects/damage?

Notes / Comments

Preliminary PFAR(s)? Yes v/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes -/No Number of Forms Attached:

pocno. TWR-64240 |vox.
REVISION
SEC I PAGE 4 _s1




T/coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 3

Motor No.: RSRM-32 Side: Left (A) Date: “1—4- 43

Assessment Engineer(s)/Inspector(s): W. SPERRY N OFcolTeR

k Port P Port: Yes No Comment #
a. Soot to or past O-ring? s
b. Sooted surfaces? 4
c. Heat affected or eroded O-ring (installed)? S
d. O-ring damage (installed)? v
e. Heat affected or eroded metal? e
f. Foreign material? o
g. Excessive grease? v
h. Medium or heavy corrosion? v
i. Metal damage? v
Plug Break-away and Running Torques (inch-lbs): Break-away: 4 [#) n%
Running: 10
Notes / Comments
Preliminary PFAR(s)? Yes |¢' No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ¥ _No Number of Forms Anached-:
DOC NO. TWR-64240 IVOL
REVISION

SEC ] PAGE A s




TALoAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 3

Motor No.: RSRM-32 Side: Left (A) Date: # —_9_.93

Assessment Engineer(s)/Inspector(s): LO. S m QCG ” B 1 E e oot
— < /7 - " U

Leak Check Port Plug: Yes No Comment #
a. Foreign material between the O-ring and plug?

b. Heat affected or eroded metal?

¢. Seal surface/thread damage?

Secondary Q-ring:
d. Heat affected or eroded O-ring?

NN

e. O-ring defects/damage?

Notes / Commaents

Preliminary PFAR(s)? Yes L/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes \/ No Number of Forms Attached:
DOC NO. TWR-64240 Ivox.
REVISION

* SEC I PAGE A _s3




TALoro€  CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and Port (4! Removal) - Joint 4

Motor No.: RSRM-32 Side: Left (A)

Date: 9%/@

Assessment Engineer(s)/Inspector(s): /4 &f‘/)g/f g@(/i’d<1/t/- Aﬂ)}’b’ (T.Je,(émc!f

h Port Pi nd Port;

Soot to or past O-ring?

Sooted surfaces?

Heat affected or eroded O-ring (instailed)?
O-ring damage (installed)?

Heat affected or eroded metal?

Foreign material?

Excessive grease?

Medium or heavy corrosion?

Metal damage?

~ga@a™~eon0op

Plug Break-away and Running Torques (inch-lbs):

7

Yes y Comment #
/

vV,

Jekk gk

Break-away:

Running:

72

Notes / Comments

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
R
Clarification Form(s)? Yes £ No Number of Forms Attached:
DOC NO. TWR-64240 JVOL
REVISION

SEC

l PAGE 4 54




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internai Joint Leak Check Port Plug and O-ring (Detailed) - Joint 4

Motor No.: RSRM-32 Side: Left (A) Date: d—‘;’é’ 553
Assessment Engineer(s)/inspector(s): /{ Q)"A)S/(/KQ/)& W Zr%% j;@?/m@{f
Leak Check Port Plug: Yes No Comment #

a. Foreign material between the O-ring and plug?

b. Heat affected or eroded metal?

NHION

¢. Seal surface/thread damage?

d. Heat affected or eroded O-ring?

I

e. O-ring defects/damage?

Notes / Commaents

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes \V4 No Number of Forms Attached:

pocno. TWR-64240  |vou

REVISION P
EC PAGE oz
I A-355




T/ioo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 5

Motor No.: RSRM-32 Side: Left (A)

Date: '{d://l//ﬁj

~Assessment Engineer(s)/Inspector(s): / Qf//%/C % Z)””’/; dﬁ;@%(m/y

Leak Check Port Plug and Port:

Soot to or past O-ring?

Sooted surfaces?

. Heat affected or eroded O-ring (installed)?

Yes V Comment #
/
1/,
v

O-ring damage (installed)?

/

Heat affected or eroded metal?

Foreign material?

Excessive grease?

STe@ e oo oo

Medium or heavy corrosion?

<IRISKOR

Metal damage?

Plug Break-away and Running Torques (inch-lbs): Break-away:

Running:

3)

26

Notes /| Comments

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes V No Number of Forms Attached:

DOC NO.

TWR-64240  |vou

REVISION
SEC

l PAGE A _s¢




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 5

Motor No.: RSRM-32 Side: Left (A) Date: ?{T/l//ﬁj‘

Assessment Engineer(s)/Inspector(s): /4:@//%?2% Zyo»{, J«£r64‘{</j
” s

Comment #

Leak Check Port Plug: : Yes

b. Heat affected or eroded metal?

¢. Seal surface/thread damage?

N
a. Foreign material between the O-ring and plug? l/
v/

Vv

d. Heat affected or eroded O-ring?

e. O-ring defects/damage?

Notes / Comments

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):

s

Clarification Form(s)? Yes 7/ No Number of Forms Attached:

DOC NO. TWR-64240 ’VOL
REVISION
— SEC I PAGE 4 ¢~




TAcoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Forward Dome

Motor No.: RSRM-32 Side: Left (A) Date: see

/ A
Assessment Engineer(s)/Inspector(s): bl (C/\r\

Joint Seals and Metal; ) Yes N Comment #
a. Heat affected or eroded O-ring? ' %
b. Heavy corrosion (pitting) in joint? QL
¢. Heavy corrosion (pitting) in leak check port? /)(

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes / Comments

Ve
Preliminary PFAR(s)? Yes )\ No Preliminary PFAR Number(s):

el

Clarification Form(s)? Yes 74 No Number of Forms Attached:

DOC NO. TWR-64240 IVOL

REVISION
SEC PAGE
|PAcE A-sg




TALoo0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD -(PFOR)
Case Factory Joint - Forward Cylinder/Cylinder

Motor No.: RSRM-32 Side: Left (A) Date: T98s
N
Assessment Engineer(s)/Inspector(s): B ( fJf\
Joint Is an tal; Yes % Comment #
a. Heat affected or eroded O-ring?
b. Heavy corrosion (pitting) in joint? N
c. Heavy corrosion (pitting) in leak check port? %

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes / Comments

=z
o

Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):

Number of Forms Attached:

Z
o

Clarification Form(s)? Yes ?ﬁ

pocNo.  TWR-64240 IVOL
SEC I PAGE 4 _sg

REVISION



7Aoo CORPORATION
'SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Forward Center
Motor No.: RSRM-32 Side:

Left (A)
Assessment Engineer(s)/Inspector(s): !-\ZMZEMEA

Date: /9-2@-93

Join Metal;
a. Heat affected or eroded O-ring?
b. Heavy corrosion (pitting) in joint?
c. Heavy corrosion (pitting) in leak check port?

Yes Comment #

K KK &

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)? Yes X___No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ?ﬁ - No Number of Forms Attached:
poc No.  TWR-64240 |VOL
REVISION
SEC

I PAGE A _¢n



T/ coro€ CORPORATION n

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint — Aft Center

Motor No.: RSRM-32 Side: Left (A) Date: 57, 22- L}3

Assessment Engineer(s)/Inspector(s): C? Q 1cH

Joint Is an : Yes ‘Ny« Comment #
a. Heat affected or eroded O-ring?
b. Heavy corrosion (pitting) in joint? v _
¢. Heavy corrosion (pitting} in leak check port? v

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes /| Comments

; r

NeNE
Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes No Number of Forms Attached:

DOC NO. TWR-64240 lVOL

REVISION
SEC PAGE
| PASE A-61




T2coof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - ET Attach/Stiffener

Motor No.: RSRM-32 Side: Left (A) Date: < - -7 i
Assessment Engineer(s)/Inspector(s): (\ . ;,l Vg
in n ; Yes No Comment #

a. Heat affected or eroded O-ring?

b. Heavy corrosion (pitting) in joint?

¢. Heavy corrosion (pitting) in leak check port?

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion

removal is to be done in a circumferential direction only.

Notes / Comments

4
o

Preliminary PFAR(s)? Yes

Preliminary PFAR Number(s):

Clarification Form(s)? Yes v

No Number of Forms Attached:
REVISION o0 No TWR-64240  |voL

l PAGE A _¢o




T/Loo0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Stiffener/Stiffener

Motor No.: RSRM-32 Side: Left (A) Date: 7~/ - 3

‘Assessment Engineer(s)/Inspector(s): 5 RDLH

Joint [H Yes No Comment #
a. Heat affected or eroded O-ring? [
b. Heavy corrosion (pitting) in joint? o
[

c. Heavy corrosion (pitting) in leak check port?

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):
Clarification Form(s)? Yes o No Number of Forms Attached:
REVISION DOC NO. TWR-64240 IVOL

SEC l PAGE A ¢4



T7coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Aft Dome

Motor No.: RSRM-32 Side: Left (A) Date: ) 9.(y]. G 3
Assessment Engineer(s)/Inspector(s): C‘\d’)?h( K .
Joint Is and Metal: Yes No Comment #

a. Heat affected or eroded O-ring?
b. Heavy corrosion (pitting) in joint?
c. Heavy corrosion (pitting) in leak check port?

\AR

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is.to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):

<larification Form(s)? Yes (’(o Number of Forms Attached:

pocno.  TWR-64240 . |vou

REVISION
SEC PAG
|PASE A-g4




TACOAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
S&A Device (Barrier-Booster and Environmental Seal Regions)

Motor No.: RSRM-32 Side: Right (B) Date: 7 01}"13

Assessment Engineer(s)/Inspector(s): Ec)\((\ / ‘\XO\&V\
i LY

Barrier-Booster Bore and Rotor: Yes Comment #

Soot to or past O-rings? : /
. Sooted metal surfaces? v

@

Heat affected or eroded O-ring (installed)?

O-ring damage (installed)?

Foreign material?

Heat affected or eroded metal?

Metal damage?

Excessive grease?

~Te e oo0pow

Corrosion?

-

Teflon retainer damage?

Environmental | Regions:
k. Environmental O-ring assembly damage

(visible without magnification)?
I. Foreign material?

IS IYMNRRENS Y 2

Notes /| Comments

O T\IF;L“) P estace o f)ﬁm“mf O-Ciag Y1 wity associated
Jomt/'ry,

Preliminary PFAR(s)? Yes \V_No Preliminary PFAR Number(s):
Clarification Form(s)? Yes vV _No Number of Forms Attached:
' : pocno. TWR-64240 'VOL
REVISION

= G -
SEC IP GE A_g5




T72co/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)

S&A Rotor Shaft O-rings (Detailed)

Motor No.: - RSRM-32 Side:

Right (B)

S\
A

Date: 7}‘)

Assessment Engineer(s)/Inspector(s): F—D\LV\ ) ‘QO\\M

Eorward Prim -ri
a. Heat affected or eroded O-ring?
b. O-ring defects/damage?

Aft Primary Q-ring:
c. Heat affected or eroded O-ring?
d. O-ring defects/damage?

rwar n -ri
e. Heat affected or eroded O-ring?
f. O-ring defects/damage?

Aft Secondary O-ring:
g. Heat affected or eroded O-ring?
h. O-ring defects/damage?

Yes Comment #

WNONN NN

Notes / Comments

Preliminary PFAR(s)? Yes

__\LNO

Preliminary PFAR Number(s):

Clarification Form(s)? Yes

REVISION

_V No

Number of Forms Attached:

DOC ND.

o

TWR-64240

SEC

I PAGE , ¢




T7corof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Sil and Port (At Removal) - 18 Degrees

a5

Motor No.: RSRM-32 Side: Right (B) Date:

[\

‘\J
5

t—

Assessment Engineer(s)/Inspector(s): EAE/\ ) N O\,ﬁ»’\

1 Port: ‘ Yes
Soot to or past O-ring?

Comment #

. Sooted surfaces? et

>

Heat affected or eroded O-ring (installed)?

. O-ring damage (installed)?

Eroded metal?

Foreign material?

Excessive grease?

@ ~0 0000

Medium or heavy corrosion?

NCERRR [

Metal damage?

Notes / Comments

+Vh°\(.«\ %ODE ‘{:\D JC\‘\Q 8'\4 {’,\\r\(gg[. a./)a’ +.p 0‘# ST

Preliminary PFAR(s)? Yes Y _No Preliminary PFAR Number(s):

Clarification Forrh(s)? Yes V. __No Number of Forms Attached:

DOC NO. TWR-64240 |vo'_
SEC l PAGE 4 _c-

REVISION




T/ coreof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Sll and O-rings (Detailed) - 18 Degrees

Motor No.: RSRM-32 Side:

Right (B)

oate: 7)) 43

Assessment Engineer(s)/Inspector(s): EAC'\ ) NO\_M
4 AN

-

Sl Yes No Comment #

a. Foreign material between the O-ring and SlI? v

b. Eroded metal? v

c. Seal surface/thread damage? v
Prinr -ri

d. Heat affected or eroded O-ring? \./

e. O-ring defects/damage? v

f. Heat affected or eroded O-ring? \/

g. O-ring defects/damage? /
Notes / Comments
Preliminary PFAR(s)? Yes YV _No Preliminary PFAR Number(s):
Clarification Form(s)? ‘Yes V__No Number of Forms Attached:

poc No. TWR-64240 'vo'_ ‘
REVISION Seo

l PAGE 4 _cc

‘




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)

Sl and Port (At Removal) - 198 Degrees

Motor No.: RSRM-32

Side: Right (B)

Date: 7/ ‘} 9

[ ~——]

cl

3

Assessment Engineer(s)/Inspector(s): E A.Cv'\ / )“ O‘Ou’\

¥

Sit_and Port:
Soot to or past O-ring?
Sooted surfaces?

O-ring damage (installed)?
Eroded metal?

Foreign material?

Excessive grease?

Medium or heavy corrosion?
Metal damage?

MEL BN NE RS

Heat affected or eroded O-ring (installed)?

T

Ay

Yes

Comment #

[

NN

Notes / Comments

/' -7)/‘//‘64/ Soo7L Yo 74/ o7£ L7

V e

Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):
Clarification Form(s)? Yes V_No Number of Forms Attached:
pocno. TWR-64240 gVOL
REVISION

SEC

l

PAGE A-6G




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Sl and O-rings (Detailed) — 198 Degrees

Motor No.: RSRM-32 Side: Right (B) Date: 7)o,)c)3
—

Assessment Engineer(s)/Inspector(s): E—C\W\ ) NO\lﬁ"\

{

Sl Yes
a. Foreign material between the O-ring and SlI?

Comment #

b. Eroded metal?

¢. Seal surface/thread damage?

Prim -ri
d. Heat affected or eroded Q-ring?

e. O-ring defects/damage?

Secondary Q-ring:

f. Heat affected or eroded O-ring?

SN IVAE

g. O-ring defects/damage?

Notes / Comments

Preliminary PFAR(s)? Yes V No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v No Number of Forms Attached:

poc no.  TWR-64240 lch

REVISION
SEC ‘ PAGE A-70




TAioAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Metal Components - Excluding Joints

Motor No.: RSRM-32 Side: Right (B) Date: '7:50\\.(7\2

Assessment Engineer(s)llnspector(s)::S P SO A \2~ QU T(J(. \ M . C‘LQ(L
7 T

Metal Component (check appropriate space when evaluation is completed):

v Forward Exit Cone Housing v Fiexible Bearing
“  Fixed Housing “” Throat Housing
__+~~  Cowl Housing __ v Nose Inlet Housing
Metal mponents: Yes No Comment #
a. Metal damage? ‘/
b. Loose or missing fasteners? o
(including forward exit cone forward shear pins)
¢. Heat affected paint (discolored and blistered)? ‘/
d. Bubbled paint? o
e. Missing primer or paint not due to impact or handling? v
f. Heavy corrosion? .
Notes / Comments
Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes '/ No Number of Forms Attached:
1
REVISION pocNo.  TWR-64240 | voL

ssC ] PAGE 5 _~;




T7co/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint RTV - Joint 2

Motor No.: RSRM-32 Side: Right (B) | pate: @ JuLy 93

Assessment Engineer(s)/Inspector(s): J ass 7IH /Z&‘U/C.L

Joint RTV: Yes
Gas penetration?

Comment #

RTV not below char line?

Uncured/reverted RTV?

Voids within RTV?

Grease Inhibiting RTV backfill?

o Q0o

k\\\\ &

Foreign material?

Notes / Comments A L
. KCRFE/
Special Issue 3.3.4 AL ABANOEHAL Co WO TIEN £ CESEELEEC,
Wis ExCEPTIONFL.

Preliminary PFAR(s)? Yes ¥ __No Preliminary PFAR Number(s):
Jarification Form(s)? ____ Yes _L No Number of Forms Attached:
poc no. TWR-64240 IVOL
REVISION ___

SEC =
£ l PAGE 4, -



TAcolof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Phenolics - Joint 2

Motor No.: RSRM-32 Side: Right (B) Date:
Assessment Engineer(s)/Inspector(s):
Joint Phenolics: Yes No Comment #

a. Heat affected or eroded CCP (below the char line), GCP/SCP,

or adhesive?
b. Physical damage?

c. Edge separations (metal-to-adhesive, within adhesive,
adhesive-GCP/SCP, within GCP/SCP, GCP/SCP-to-CCP,

or within CCP)?

d. Phenolics axially displaced from the housing? Vv
Notes / Commments
Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):
Jlarification Form(s)? Yes v No Number of Forms Attached:
poc No. TWR-64240 ‘VOL

REVISION

SEC

I PAGE A _73




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Seals and Metal - Joint 2

Motor No.: RSRM-32 Side: Right (B) Date: ~7_ 9. 93
Assessment Engineer(s)/Inspector(s): LJ 5{1 ‘ ; M oo ouw
Joint Is and Metal: Yes Comment #

Soot to or past O-rings?

Sooted joint surfaces?

Heat affected or eroded O-rings (installed)?

O-ring damage (installed)?

Heat affected or eroded metal?

RTV to primary O-ring?

RTV past primary O-ring?

o =0 2a00Pp

Foreign material?

Excessive grease?

(including in threaded and through bolt holes)
j. Metal damage?

(including index pin and bolt holes (through, threaded/
helical coil inserts))
k. Bent or broken bolts?

SR NN

Notes /| Comments
- lra\'\}r o Medinvn Corvsien up é—l'VtAM as— 'PVM“""' O-v‘.»\j b¢ <cen
boW heles B\l v cumteon<.

Preliminary PFAR(s)? Yes v/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes w2 No Number of Forms Attached:
pocno.  TWR-64240  |vou
REVISION SEC *

l PAGE A o4




T/ coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Drawing Worksheet -~ Joint 2

Motor No.: RSRM-32 Side: Right (B) Date: q JUI_\] q 2

Assessment Engineer(s)/Inspector(s): J,T)ASS MW Q @w(,

Sketch Observations Below (include locations and sizes of sketched features):
(T Twovepm Hevr Gt — MED Corrrion v Thic ARKA

AW SxXCESS CuEHSE /N BCLT HELES

@> er) 7 /A/257 HS4 clill ClECUM
Forward End Ring

P
Nose LM Blopiin oM OKDE, . A pete
Inlet ngw fu/[ <
Housing .
] / Cowl Housing
o
CHBR t —
Linve.

Ul EASION
I\ )
‘g\ Lo AT ol SHEDIr) rFULL CrECU ]

v STREA I CF PE/ERY O RINE —— Jour
Cave
EETWEEN BOLT HCLE
D njo SEPRCHTIONS g

pocNno. TWR-64240 iVOL

3o GE
Sz l PAG A-75

REVISION



TALoAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint O-rings (Detailed) - Joint 2

Motor No.: RSRM-32 Side: Right (B) Date: 7_9.93
Assessment Engineer(s)/Inspector(s): ‘
gineerte)nepeetor® W Spomy M. Offuller B Forgusen
Prim -ring: Yes No Comment #
a. Heat affected or eroded O-ring?
b. O-ring defects/damage? /
Secondary Q-ring: )
c. Heat affected or eroded O-ring? ./
d. O-ring defects/damage? v

Notes / Comments

Preliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):
Clarification Form(s)? Yes  No Number of Forms Attached:
pocno. TWR-64240 !VOL
REVISION . SEC

[ PAGE 4 _7¢




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint RTV - Joint 3

‘\
Motor No.: RSRM-32 Side: Right (B) Date: 9 Q MLH 93
1

Assessment Engineer(s)/Inspector(s): . GU‘CJQ V\l gPGQl’L*I P, H):LLEIL

Joint RTV: Yes Comment #

Gas penetration?

. RTV not below char line?

. Uncured/reverted RTV?

Voids within RTV?

Grease inhibiting RTV backfill?
Foreign material?

\F\K\\g

~® 000D

Notes / Comments

Preliminary PFAR(s)? Yes + No Preliminary PFAR Number(s):

arification Form(s)? ___ Yes __ .~ No Number of Forms Attached:
REVISION DOC O, TWR-64240 lVOL

3 PAGE , -~
Sec [ AGE A-77



TAioof coORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Phenolics - Joint 3

Motor No.: RSRM-32 Side: Right (B) | pate: 7 /iy 55
Assessment Engineer(s)/Inspector(s):- g‘@&/éé M/ 5,95/@2)/ /9_'//;‘44_52
Joint P lics: Yes No Comment #
a. Heat affected or eroded CCP (below the char line), GCP, \/
or adhesive? _
b. Physical damage? /
c. Edge separations (metal-to-adhesive, within adhesive, \/ se& e p-8L
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)?
d. Phenolics axially displaced from the housing? /

Notes / Comments

Preliminary PFAR(s)? Yes ; No Preliminary PFAR Number(s):
.larification Form(s)? Yes I No Number of Forms Attached:
REVISION . soc ne.  TWiK-u=24U l

SEC | PAGE A-T78



T4 coro€ cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Interna! Joint Seals and Metal - Joint 3

Motor No.: RSRM-32 Side: Right (B)

Date: 7._ 9 - ‘73

Assessment Engineer(s)/Inspector(s): ) S, M. O e
T ’ 4

Joint Is and Metal:

Soot to or past O-rings?

Sooted joint surfaces?

Heat affected or eroded O-rings (installed)?

O-ring damage (installed)?

Heat affected or eroded metal?

RTV to primary O-ring?

RTV past primary O-ring?

Foreign material?

Excessive grease?

(including in threaded and through bolt holes)

j. Metal damage?
(including index pin and bolt holes (through, threaded/
helical coil inserts))

k. Bent or broken bolts?

Se 9000w

Yes Comment #

NN NNNNAR NN

Notes / Comments

Preliminary PFAR(s)? Yes v )\lo Preliminary PFAR Number(s):

Clarification Form(s)? - Yes i/ No Number of Forms Attached:

REVISION ____

DOC NO.

TWR-64240  |vo.

SEC

| PAGE A-76




T/coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Drawing Worksheet - Joint 3

Motor No.: RSRM-32 Side: Right (B) Date: Z f¢y 93

Assessment Engineer(s)/Inspector(s): Edeé W. Spairy //.////zcg'[g

Sketch Observations Below (include locations and sizes of sketched features):

é‘ L7) BE&cow cHR/E LINE Ferl Cr€CCrny
O peEAsE caVERACE RS Nom NAL

@ Ay BxcESS Geease /v Bocr Hoces

FGN N SEL A PIONS O e ENC

L T Emp 7

ccpP

Throat

//
(2)
M\ Housing

GCP

Nose Inlet
Housing 3 \

5 WO LT JNELET RS
(B> =pppp 4 7/0KS BETWEEN NEET HSg 4 7

Jec*-340° s.oo-s'

pocno. TWR-64240 fvo.
SEC IF’AGE A-80

REVISION




 72EoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint O-rings (Detailed) - Joint 3

Motor No.: RSRM-32 Side: Right (B) Date: 7_?_?3
Assessment Engineer(s)/Inspector(s): S /M o [ iy
Prim -ring: Yes No Comment #
a. Heat affected or eroded O-ring? \/
b. O-ring defects/damage? |/
c. Heat affected or eroded O-ring? /
d. O-ring defects/damage? -

Notes / Comments

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes \/ No Number of Forms Attached:

DOC NO. TWR-64240 Lvon_
sEC l PAGE 4 g1

REVISION




T/co/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint RTV - Joint 4

Motor No.: RSRM-32 Side: Right (B) Date: 7 ey 95

Assessment Engineer(s)/Inspector(s): )(/_471/152 L (ZLlISLE Loh e Sl

Joint RTV: Yes
Gas penetration?

Comment #

RTV not below char line?

Uncured/reverted RTV?

Voids within RTV?

Grease inhibiting RTV backfill?

"o oo0uow®

SRNRNRRRE

Foreign material?

Notes / Comments

Preliminary PFAR(s)? Yes l/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes ¥ __No Number of Forms Attached:

DOC NO. TWR-64240 |VOL
SEC |PAGE A-8la

REVISION _____




T oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Phenolics - Joint 4

Motor No.: RSRM-32 Side: Right (B) Pate: P ity A3

Assessment Engineer(s)/Inspector(s): ,éé’wcé Af .[”424 /SLE ,QMLLEE

Joint Phenolics: Yes No Comment #
a. Heat affected or eroded CCP (below the char line), GCP, /

or adhesive?
b. Physical damage? /
c. Edge separations (metal-to-adhesive, within adhesive, v
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)?
d. Phenolics axially displaced from the housing?

/
2

Notes / Comments .
1-40P Becke Ovemnts LrshissemBLY Feons P0°-/35°

D= SELRELTION CON AFT END OF TMHROL et ¢ CrECONT nims GLF =, 02/

Preliminary PFAR(s)? Yes ¥ No Preliminary PFAR Number(s):
clarification Form(s)? Yes v No Number of Forms Attached:
Cersion oocno.  TWR-64240 |vou

SEC I PAGE 4 g5



T/coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Seals and Metal - Joint 4

Motor No.: RSRM-32 Side: Right (B)

Date: 7J/A\/ Q3

Assessment Engineer(s)/Inspector(s): 2 /), e L 4. Car st E Moo sr

Joint

sa 0000

Is and Metal:
Soot to or past O-rings?
Sooted joint surfaces?
Heat affected or eroded O-rings (installed)?
O-ring damage (installed)?
Heat affected or eroded metal?
RTV to primary O-ring?
RTV past primary O-ring?

. Foreign material?

Excessive grease?

(including in threaded and through bolt holes)

Metal damage?

(including index pin and bolt holes (through, threaded/
helical coil inserts))

Bent or broken bolts?

Yes

Comment #

O RRRE RRNRERRS

/

‘lotes /| Comments

LT Tes PRIMAEY O-EMNG Feons 252806° 240°- 220°

Preliminary PFAR(s)? Yes 4 No Preliminary PFAR Number(s):
~larification Form(s)? Yes v"  No Number of Forms Attached:
REVISION DOC NO. TWR-64240 !VOL
SEC

l PAGE 5 g3




TAcorof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Drawing Worksheet - Joint 4

Motor No.: RSRM-32 Side: Right (B) Date: ¥ /2y 93

Assessment Engineer(s)/Inspector(s): ZGOU/C[ 4”434/54& SN s EL

Sketch Observations Below (include locations and sizes of sketched features):
O Aec Cupbor Msspe Exc&PT FRON ,98° 2450
@) L7V BECOW CHAR LINE FLLL Crecem

GCP \

Throat
Housing

] GCP

|T“JI‘; Forward Exit
4y Cone Housing

) Mo (orEOSION ON AOUNTING
LLONG E

m CELLELTION BeTWEEN é/)”;’
LOUSING Flte. 7ECUN

(B p71 LisCoLeRED FEOM SEA
WHIEE FrOn; /8- ZC &<

@ Ao ExcESs GREZSE NV
Hot£S

REVISION poc no. TWR-64240 IVOL
' SEC l PAGE » g4




TALOAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint O-rings (Detailed) - Joint 4

Motor No.: RSRM-32 Side: Right (B) pate: ) TA, /573
Assessment Engineer(s)/lnspector(s):/4_ Cé}"/)%/f / 'I l'& g:z s I g; E fz/5
Primary Q-ring; Yes Comment #

a. Heat affected or eroded O-ring?

b. O-ring defects/damage?

n -r
c. Heat affected or eroded O-ring?

NN RNz

d. O-ring defects/damage?

Notes / Commaents

Yes = _\/ No Preliminary PFAR Number(s):

Preliminary PFAR(s)?

Clarification Form(s)? Yes / No Number of Forms Attached:

DOC NO. TWR-64240 lVOL
. SEC ] PAGE 4 g

REVISION ____




TAlorROf CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint RTV - Joint 5

Motor No.: RSRM-32 Side: Right (B) Date: & \)UL‘,’ Q3

Assessment Engineer(s)/inspector(s): [Z._&U\CIL L »CARLISLE D mlLLE [}

Joint RTV: Yes No Comment #
a. Gas penetration? ./
b. RTV not below char line? N4
c. Uncured/reverted RTV? /
d. Voids within RTV? / )
e. Foreign material? v

Notes /| Comments . < L 2

N o gl £ WEIDS BT L ECETIEN IO ANE Z5¢
Preliminary PFAR(s)? Yes 1/ No Preliminary PFAR Number(s):
. .rification Form(s)? Yes & No Number of Forms Attached:
D2C NO, TWR-64240 lVOL
REVISION _____

SEC | PAGE A _g¢



TAcoof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint Phenolics - Joint 5

Motor No.: RSRM-32 Side: Right (B) pate: & Jupy 92

Assessment Engineer(s)llnspector(s):?. C;UlCL A.CAQLISLE T) MILLEK

Joint Phenoglics: Yes No Comment #

a. Heat affected or eroded CCP (below the char line), GCP,

or adhesive?

b. Physical damage? \/
v
v

c. Edge separations (metal-to-adhesive, within adhesive,
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)?
d. Phenolics axially displaced from the housing?

Notes / Comments

Preliminary PFAR(s)? Yes 74 No Preliminary PFAR Number(s):
arification Form(s)? Yes Y No Number of Forms Attached:
pocno. TWR-64240 |VOL

REVISION - lPAGE A-87



TAioof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint Seals and Metal - Joint 5

Motor No.: RSRM-32 Side: Right (B)

Date: 6 JU LY

Assessment Engineer(s)/lnspector(s):%/ F//LLQK d C)AE_L /Sl

Joint Seais and Metal:

@ 0000

Soot to or past O-rings?

. Sooted joint surfaces?

Heat affected or eroded O-rings (installed)?
O-ring damage (installed)?

Heat affected or eroded metal?

RTV to primary O-ring?

RTV past primary O-ring?

. Foreign material?

Excessive grease?

(including in threaded and through bolt holes)

Metal damage?

(including index pin and bolt holes (through, threaded/
helical coil inserts))

Bent or broken bolts?

Yes Comment #

<__ \|\\ NNRS

AN

2s /| Comments

8 ° .. (o}
T T PEINERY ORING ELST e e O =70 IEE - 265

P-~liminary PFAR(s)? Yes Y No Preliminary PFAR Number(s):
£
Larification Form(s)? Yes v__No Number of Forms Attached:
poc No.  TWR-64240 IVOL
REVISION SEC

l PAGE A _pg




T Ao CORPORATION
SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Drawing Worksheet - Joint 5

Motor No.: RSAM-32 Side: Right (B) pate: & JuLv 93

Assessment Engineer(s)/Inspector(s): i G(U‘C/k 4, -GAE Ll<LE % lliee

Sketch Observations Below (include locations and sizes of sketched features):

D Ner1INEL GREASE (CVERAGE
D) NO EXCESS GREETE IV ECLT HoLEsS

N (3 A/g/-/T/AME,Cn:/rT.EA/f SCLEEE WAEKS
3 Ferm sl BEBERS 3LC°

!
i

Y
Aft End Ring @

Fixed Housing

Inner Boot
Ring (GCP)

Flexible Bearing

Flexible Boot '
d‘\\
Protector

v
(D prEL s TE HEEVY COREE s/07

N .

. o
IR FESE nry T ENT LY FEEL orECEN

- poc no,  TWR.-64240) JVOL
REVISION _
sec l PAGE o _gg




TA oA CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint O-rings (Detailed) ~ Joint 5

Motor No.: RSRM-32 Side: Right (B) Date: & Jv/\,/ 199%
. \
Assessment Engineer(s)/Inspector(s): A Cct‘\l 6}’8 RY
yat 1 DIC ) \J, flf(lSO)/\
Prim -ring: ‘ Yes }do Comment #
a. Heat affected or eroded O-ring? L/
b. O-ring defects/damage? V

Secondary O-ring: /
¢. Heat affected or eroded O-ring?

N

d. O-ring defects/damage?

Notes / Comments

Preliminary PFAR(s)? Yes \VJ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes V No Number of Forms Attached:
poc no. TWR-64240 IVOL
REVISION

SEC | PAGE 4 g0




TAcoof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Packings With Retainers (Detailed) - Joint 5

Motor No.: RSRM-32 Side: Right (B) pate: & h, 593
. . ! — )y .
Assessment Engineer(s)/Inspector(s): A Cﬁf)‘ﬁlc, N L\an . Q‘b\r\ﬁ rdﬁ
v ’ v 7

Packings With Retainers: Yes No Comment #

a. Heat affected or eroded seal or retainer? ,/

b. Seal or retainer defects/damage? \/ }

¢. Medium or heavy corrosion? /

Notes / Comments

) Tphal cisesenly bR oyt o2 ok V% fokls ik Rl

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes - t/ No Number of Forms Attached:
poc no.  TWR-64240  |voL

REVISION
—_— SEC PA ‘
- l GE A-91



7ALoRo0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Cowl Insulation Segments

Motor No.:

Side:

RSRM-32 Right (B)

Date: ?,q:/‘/ 73

Assessment Engineer(s)/Inspector(s): <7;:4 %5- mAan Fes Gouicie

b

Adhes

Cowl_Insulation Segments: Yes No Comment #
a. Abnormal heat effects or erosion? /
b. Soot between the cowl segment and cowl housing/SCP? o
¢. Uncured adhesive (silicone)? ' v
Bondline Failure Mode Percentage:
Degree Location
6-45 |yg-90 190-135 |135-I80 |180-225 |225-220 |220-35 |3 5-©
Metal-to-Adhesive | 2.6 K's Yo 50 L0 4O )
Within Adhesive | 2 A y A 2 3 2 g
Adhesive-to-SCP | 2 2 5 Z 7 z Z
ive-to-segment 7[ (93 53 4o 32 Y= 33
Within segment

stes / Comments

Special Issue 3.3.3

~-eliminary

TRE Cowl _TUSARTION SEC

Co,uom*al\jfvo ONBoWDING oFr. S7Thedl

werE. FOUND,

\

PFAR(s)? Yes No

Preliminary PFAR Number(s):

MENTS pepe v =xcellerT
Aomilous CoRDITINRS

Clarification Form(s)?

tk
4
o

Yes

REVISION

DOC NO.

Number of Forms Attached:

TWR-64240

Lo

SEC

I PAGE A _gn




TAcoro€f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Flexible Bearing Protector, Flexible Bearing, and Flexible Boot

Motor No.: RSRM-32

Side:

Right (B)

Date:

A4 guN/ 93
Assessment Engineer(s)/Inspector(s): %M ﬂﬁS/\’LA/‘/ BB @u} C& }

Flexible Bearing Protector. Bearing, and Boot;

a. Abnormal bearing protector heat effects or erosion?

(including burn-through)

e o novw

Cracks through the bearing protector?
Soot between the bearing protector and flexible bearing?
Heat effects to the flexible bearing?
Bent or broken bearing protector boits?
Fiexible boot burn-through?
Abnormal heat effects or erosion to flexible boot ID?
Foreign material in the boot cavity?

Yes

No .

Comment #

Notes / Commaents

F ‘'iminary PFAR(s)?

_ VYes l/No

Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION

Yes ¢ No

Number of Forms Attached:

TWR-64240

™

I PAGE 4 g3




TAcor’o0€f cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Flexible Bearing Protector Measurements (Data Collection Only)

Motor No.: RSRM-32 Side: Right (B) Date: 143555

Assessment Engineer(s)/Inspector(s): K L /7 144 ﬁ e

Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure):

Thickness Thickness Thickness
Degree Measurement Degree Measurement Degree Measurement
Location A* (inches) Location A* (inches) Location A* (inches)
0 A1y 120 Nl 240 s 3/
10 , 422 130 < 2/5 250 s>
a1 A % —-,
20 L2 140 Al 260 » 750
30 - 25 . 150 - 223 270 . 227
MURNES . 77/ Ty
40 -, — 160 kot 280 AT
50 . 130 170 227 290 SO
60 S 180 - I 300 o
T e = : ey O (7
70 ~ A 190 78 310 F Lo
—_— . = ~ -~
80 -2 200 7.5¢ 320 - 27
90 - 725 210 LD 330 o
100 LTy ‘ 220 . 2C 340 7.0
- _ . YN .
110 {3 230 v 23 350 - 2.2 2
A * “A” is the minimum thickness of the bearing protector

belly band in-lina with the cowl vent holes. It corresponds

\/% to the deepest gas impingement location.
Belly Band

Notes / Comments

Clarification Form(s)? Yes ’ No Number of Forms Attached:

DOC NO. TWR-64240 lvou.
SEC ‘ ] PAGE A g4

REVISION



TAcoAo0f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Throat Diameter Measurements (Data Collection Only)

Motor No.: RSRM-32

Side: Right (B)

Date:

077293

Assassment Engineer(s)/Inspector(s): /Mi(\LfEL 'D\IQ:&UEC ) bl(,t (;ﬂLL% 5&

Nozzle Throat Diameter Measurements:

Degree
Location

0
45
20

135

Diameter
Measurement
(inches)

5394
$5.995
S5.09°
55 990

Notes / Comments

Py

T Troeck Dawmeter = 55925

~larification Form(s)?

REVISION

£
Yes Y No

Number of Forms Attached:

DOC NO.

TWR-64240 _|voL

SEC

I PAGE 4 g5

e e ———— e -



7Aoo € CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Aft Exit Cone Assembly

Motor No.: RSRM-32 . Side: Right (B) Date: & \}i l,v(.,/\ ﬂg
A \

Assessment Engineer(s)/Inspector(s): E a/ulc /& F/’?/éd.éc

Metal H ing Bondlin rface: Yes No Comment #
a. Soot?
b. Heat affected or eroded metal? /
c. Voids in adhesive greater than 0.5 inch in any direction? \/ !
d. Corrosion? v
e. Foreign material? \7

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

o-4$ |yg-2C 186 -138 | 1352 [EC | 180 -JI6 122527 |770-318 | 215-C
Metal-to-Adhesive s 7 <
Within Adhesive
Adhesive-to-GCP
Within GCP |bo“7€ ‘?é’% % | 100% Ty pooﬂ [oo% ICC%
GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Notes / Commaents

e/ 22.) FEOH FLWOENLD 1. /4X14( > . & CIECChy & Lo

/FE° s
S EmELL | piES N FELY SELFIDE FULL ClECe
Preliminary PFAR(s)? Yes " No Preliminary PFAR Number(s):
Clarification Form(s)? Yes .~ _No Number of Forms Attached:

poc no. TWR-64240 ’VOL'
SEC 1 PAGE A-96

REVISION



TALoAo€f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Forward Exit Cone Assembly

Motor No.: RSRM-32 Side: Right (B) Date: ,l - 'L”" - ";.‘"
Assessment Engineer(s)/Inspector(s): \N . CJ’\VL , Q N\\ \\\{ '
Metal Housing Bondlin rf : \ Yes N Comment #
a. Soot? ' \7 /
b. Heat affected or eroded metal? \'/
¢. Voids in adhesive greater than 0.5 inch in any direction? V, /
d. Corrosion? Vi / 2>
e. Foreign material? \/

Note: Axial cuts may be relocated + or — 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location ag2 -
~~~~~~~~ ewliets, 2 T

2875 -

e e 0B NS e S5 57,5025 |20a5-247 3 39;15? Y

Metal-to-Adhesive | S LJ /, 20 (Lg RN 1 ‘; 1 L/<

Within Adhesive

Adhesive-to-GCP 7 ¢ ,l < L O 0D 27 20 7),/ SD/
Within GCP
GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

NA

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Notes /| Comments [ A _
/) Veia . (/cca'/)z('v/ﬁ et 7')’\1)“ ANNA ‘/A ond A 148

Preliminary PFAR(s)? Yes 1V No Preliminary PFAR Number(s):

<.arification Form(s)? v Yes No Number of Forms Attached: ,-'J, -loey A -{evd

poc No.  TWR-04:24U I
SEC | PAGE A-§7

REVISION




T ALoAof CORPORATION

SPACE OPERATIONS

Nozzie Subassembly Bondline Adhesive Void Clarification Form

Motor No.: KSEM=-32

| side: O Lett (&) X Right (8) | Date: 7 -/9-73

Assessment Engineer(s)/inspector(s):

M. (e e, P M \er

Nozzle Subassembly: ”/14, d é X\ .}, C;Q'\"a'

7

Record Bondline Adhesive Void Measurements and Locations Below:

Degree
Location

75
2, 2S5
20

3

Void Size

Axial

O
Il
(4]

~

e o

~

g ‘\J =N Nl R EURY AV (VA T PR P ol

Location on Bonding Surface

Distance From Fwd

Distance From Aft

g7
/0.7

¢.7

g

Notes / Comments

REVISION

Corresponding Comment Number(s):

DOC NO

TWER- 54 240 |vou

SEC

a7




7 ALOAKOE CORPORATION

SPACE OPERATIONS

Nozzie Subassembly Bondline Adhesive Void Clarification Form

Moter No.: KSEM =32 Side: [ Left (A) Rj Right (B) | Date: "/ — /7 ff

Assessment Engineer(s)/inspector(s): M CJ C\rL/ P M \(r-

Nozzie Subassembly: - LUQQF Y\J(- QF\\;_,

Record Bondlme Adhesive Void Measuremaents and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft

/22 % 2.6 Y
-5 12 X

10 S 2.4
IR 4 ) 20
Notes / Comments
Cy, .
Or,:’ Vi,
000"
I? Q ‘(yl"
L : Corresponding Comment Number(s):

poc noe  TWR-GHL 240 lvo'.

SeC } PAGE # 77/)

REVISION




TAloreof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Throat Assembly

Viotor No.: RSRM-32 Side: Right (B) pate: 2/ Jufy 7.3

Assessment Engineer(s)/Inspector(s): "\//'i—M/QS/Qw\/WW . “—Yﬂb.low_ Ee QTO»\/

Meta! Housing Bondline Surface: Yes No Comment #
a. Soot? /

Heat affected or eroded metai?

/

Voids in adhesive greater than 0.5 inch in any direction? | {

Corrosion? [ /2 i
e D

Foreign material?

caouo

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
O-45 45 -F0 o135 Y35 4% ypo 228 [z ZW PIO3IS (3,036 T
Metal-to-Adhesive | /A | 49 100 | o0 | T& [OC | [O& | foex2 Mo
Within Adhesive
Adhesive-to-GCP [ Z. .Y
Within GCP

GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):
Degree Location
V4 —
Metal-to-Adhesive //
Within Adhesive " /f
Adhesive-to-GCP | _—" |

Phenomthod:

Notes / Comments

(1) JAIMEROUS: Gt )] LoD ~ o > 228 /0Team HarTAr Thecenort Euplwic.

ég) NED M =L oy T (oRResSIo SN FizsT o o .
, (<24 W2ST F ~ fp oy Fuyo £p; >
ey Lazposicrs MXT 127 Topr| ExD. D MED -

~reliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):
L
Clarification qum(s)? Yes 1~ No Number of Forms Attached:
soc No.  TWR-64240  |veu
REVISION

/ SEC [ PAGE 4 gg



TALoAoE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Forward Nose and Aft Inlet Rings

Motor No.: RSRM-32 | Side: Right (B) Date: 7- 22-93
Assessment Engineer(s)/Inspector(s): ¥_ ) Ul(_‘,‘k 'T FllEs TON
Metai H ing Bondlin rt : Yes No Comment #
a. Soot?
b. Heat affected or eroded metal? ./
¢. Voids in adhesive greater than 0.5 inch in any direction? ' |
d. Corrosion? V4
e. Foreign material? ’ ' Z

Note: Axial cuts may be relocated + or - 10 degrees only, Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location _
o-45 | #8250 | 90-/351135-180 ||1B0-21F [ 225-200]278-31S |5[3-0

Metal-to-Adhesive 70% 100 % \0071, 100 % |Oo°/o 100 %o IOO% \00%
Within Adhesive
Adhesive-to-GCP 56%

Within GCP

GCP-to-CCP
Within CCP

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

THE 30% PEMAINING ADHESWE WRS ON THE AL7 INLET RING ARER
NO VOIDS GRERTER THAN + 25 &

Special Issue 3.3.7

Notes / Comments

)} SEE Pg A-/0L 4

O-MEOIUM 70 HEAVY coORROSION INTERMITTENT FULL C/BCUM
Preliminary PFAR(s)? Yes Y __ No Preliminary PFAR Number(s):

Clarification Form(s)? / Yes No Number of Forms Attached: ﬂ’/ﬁéﬂ

poc No. TWR-64240 lVOL‘
SEC l PAGE A _gg

REVISION



TALOAOE CORPORATION

SPACZ OPERATIONS

; Nozzie Subassembly Bondline Adhesive Void Clarification Form

Motor No.: KSEM-32 l side: [J Left (o) X Right (B) | Date: 7/22/?5

Assessment Engineer(s)/inspector(s): E aa/ﬁé 7-’;3‘5570/\/
Nozzie Subassembily: ng HOSE Q‘Nc, -

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface

Location Axial Cire. Distance From Fwd Distance From Aft
12 < ].18 A 43

278 /.42 .90 Z.00

Notes / Comments

\

Corresponding Comment Number(s):

pocno. TWR-GLH4 240 ItvoL

scC 1 PAGE IA . qq ‘4

RIVISION




TAcoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Phenclic Bondline — Nose Cap

Motor No.: RSRM-32 Side: Right (B) bate: 2/ 22/ 73
Assessment Engineer(s)/Inspector(s): /?4//64 fgéf_{fé/\/
Metal H ing Bondlin rf : Yes No Comment #
a. Soot? v
b. Heat affected or eroded metai? /
¢. Voids in adhesive greater than 0.5 inch in any direction? 2
d. Corrosion? {
e. Foreign material? e

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
0-4S |4/5-90196-735 |13 - 190 |/B0-225 |225-270|274-3/S 1315- 0

Metal-to-Adhesive

Within Adhesive
Adhesive-to-GCP

Within GCP
acp-to-ccp | 1607 | /009 |00 % | )00 8 | 100% | 10026 | 1007 | 1065
Within CCP ‘

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location
o4& |57 90 | 90-135|735-/B0\180-228] 228~ 276\ 28-3/5 | 31520 Tortal
Metal-to-Adhesiv ° -& < I - -0, ’ e
o-ndnesive | Jp | 3CTh| 5O%| 400 | 35K | 35 % | 404 2C% | 29
Within Adhesive

Adhesive-to-GCP | &0} 65% so% | Loyl LSH | 45F ANy A%
Phenolic Removal Method: __ A YLON WEDGE

. Notes / Comments
L 7ELIUM 7O HEAVY cORROSION IRTERMITTENT FULL c/reoM

Special Issue 3.3.7

@Special Issue 3.3.11 32°4 . SFROM AF] 10A%1AL % .18 Creom . 128° 8.2 From ART .70AXI18 L x 45 CI1EA
S/ 4. 856 FEOM RFETX. 445 AXIAL X . 25 c/ROM, 2087 »p. 7 @) AFT x , SSAXIRL < 28 C/EUM, 2¥<N o IND,
Special Issue 3.3.12 A/0 /NO/CAT/ION AT 182°

P-aliminary PFAR(s)? Yes l/ No Preliminary PFAR Number(s):
Clarification Form(s)? v Yes : No Number of Forms Attached: / (A ,/07,9)
pocno. TWR-64240 !\'O‘-
REVISION

sEC | PACE A-100



TAcoof CORPORATION

SPACE OPERATIONS

PFOR CLARIFICATION FORM
General

Motor No.: RSRM-32

Side: []Left (A) [E/iaigm (B)

Date: 7 - AR —?3

Assessment Engineer(s)/Inspector(s): £ . Q.Jfol(_a ) M .ua.rL

Description:

LDT dDabgbaedt

Sketch Observations Below (include locations and sizes of sketched features):

NOSE CAP TO HOUSING BONDLINE

(Right Hand)

Degree Location Distance?! void or Axial Cirec. Other
Recorded Actual Recorded Actual Repair Length width Info.
32 11.52 &.5# Vod /100 L.BO
128 8.10 8.3k _Void 70 45
145 4.50 4. S5 Vo LS 25
212 zZOoS 15.50 O 708 Void 4S5 .25
245 12.80 NoTh 'as FoUad
NOSE CAP TO FNR BONDLINE
(Right Hand)
Degree Location Distance? void or Axial Circ. Other
Recorded Actual Recorded Actual Repair Length width Info.
NOTHING
182 1.14 FOUND
! pistance from fwd tip of nose cap glass
2 pistance from flame surface
3 pistance from FNR - nose cap - housing interface
£ rlEnsueEp From 4FT7 END oF NOSE c AL
pocNo.  TWR-~64240 lVOL

REVISION _____

SEC

IPAGE

A-i00A



TALoOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Cowl Assembly

ya L
Motor No.: RSRM-32 Side: Right (B) » pate: 7/ 2 /75
‘ i N — .
Assessmaent Engineer(s)/Inspector(s): ’\_/_LTM?DWMH\I , fgtﬁdﬂﬂ %97?)/\)
Metal H ing Bondlin rf : - Yes No Comment #
a. Soot? i/l
b. Heat affected or eroded metal? /,
c. Voids in adhesive greater than 0.5 inch in any direction? 1,/,
d. Corrosion? L/L
e. Foreign material? e

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenclic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
D45 |45=T0 | IOA3E /2D |jae-225 |28270 |25 13,5 -2 Tt
Metai-to-Adhesive \ .;2,5 j)o 5 L ot &%) ﬂ 1 /5[

Within Adhesive j

Adhesive-to-SCP | & qq 75 | 70 95 | 98 ) 7 1855
Within SCP 2 6.5
SCP-t0-CCP |
Within CCP 4 !

T2

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

De ocation
41
Metal-to-Adhesive 4 U//
Within Adhesive // y -
Adhesive-to-SCP / ﬁ

Phenoﬂ%@nethod:

Notes / Comments /4' 5 (:2:)) ;?’gé'l‘%/‘)—& IR L ELE /Q’—A’TED A’T§MM5 o2

Special Issue 3.3.7 Al (DS CIELE. Z-;(//UD‘

Special Issue 3.3.13 B‘MJZ){,'AJE_ WAS A éc&DéﬂﬂPE, C/‘.gz,y /&u ADHeS,OE T
METRL i lope ( /47..)3 LED, spHes\E T8 SR

l Preliminary PFAR(s)? Yes No Preliminary. PFAR Number(s):
Clarification Form(s)? Yes l/ No Number of Forms Attached:
DOC NO. TWR-564240 lVOL
REVISION ____

SEC l PAGE o _101




TALOAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Bondline - Fixed Housing Assembly

Motor No.: RSRM-32 Side: Right (B) Date: 7 - 15 ’qz

Assessment Engineer(s)/Inspector(s): o ; ‘ N ey
N\‘___/lf 4——1. % N\\\\&\/

Metal Housing Bondline Surface: Yes h\lo/ Comment #
a. Soot? /
b. Heat affected or eroded metal? \/ /
¢. Voids in adhesive greater than 0.5 inch in any direction? ) /,
d. Corrosion? \/,
e. Foreign material? \v

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated.

Primary Bondline/Phenolic Failure Mode Percaentage (After Hydrolase and Wedge Removal):

Degree Location

O-45S194S<p 90- /2525 -1/ 20 -2I8[ 28 —2ulajn - s 2eS - el

Metali-to-Adhesive

| |

Within Adhesive

Adhesive-to-GCP |

Within GCP || n | JOC |00 1 yrcmjees [ inre L r7 7 D0
GCP-to-CCP |
Within CCP 1
Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):
Degree Location
| Tot
Metal-to-Adhesive ; Py /
Within Adhesive
Adhesive-to-GCP . i 5 '7/? /OO 4% /0S| Joo /026 OO 77

A’ ),/ "7 i
Phenolic Removal Method: UK(‘ L5 4i ‘Hﬂk B Ve ('g

Notes / Commants

IB ft\:‘}'qf&\\\\ \'\Q\\j" ‘»Jo:ié ,O,gol‘ar“;ﬂ\r\c\ue\/

Sreliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes \/ No Number of Forms Attached:
poc No.  TWR-64240 IVOL
REVISION SEC
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T7coro€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Aft Exit Cone

Motor No.: RSRM-32 Side: Right (B) pate: 7 -4 £[73

Assessment Engineer(s)/Inspector(s): M C/'avk.«

Phenoli tions: Yes No Comment #
a. Cross-ply cracking in virgin material? ./
b. Ply lifting? vV /

Aft Exit Cone Char and Erosion Measurements:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
73.77 NA A NA WA NA - WA MA WA

77.77 [ [ | f
o7 | \ \

0.7 | \ l
95.77 \* \ & \ \
wirr Q{7 0.L] 0./9 o5 ¥ Y
107.77 WA MNA 0.17 0.5 o2/ 058
113.77 [ l pA - NA NA NA
118.77 ¥ v ¥ / Y \ \

Negative Margin of Safety? Yes 14 No Station: Degree:

Notes / Comments

) An tncrea s e - thor ecesion X‘(J\ weS ob%Qruo,& ot o Fox. 12
>¢r:MM¢w& evd (<ot mnﬂdﬁ? e
/) Special Issue 3.3.18 AN nar /’,25 Op gOJCQJ\( QOJQU\O}TO"\S Mrﬁ?oé:‘\';\)’@ .

Preliminany PEPR ?(1 Ly {—.\,\czgoov& do%av-u«z_/cL Groowa o £ON\ ¢,
‘0__,\\ A\ [=3VN '\'lﬁ&, ’PQ\"*\ o L— _\-\'\-K* M‘W\Cfﬁl_,

LN

57_%{—0‘; %us“_u O ﬂi ‘
SRS aeched o Hes Wousing (Reraed 227387 None o
J o LK s ﬁiCa\’éJ“QCL‘Crow\ to af¥ &%’v\.uu,j‘m
?\7 }“‘QV}AQO % SOMMErxiZzed su p&%a A-lloD
Preliminary PFAR(s)? \/ Yes No Preliminary PFAR Number(s): S 7 <& -O22
larification Form(s)? V. Yes No Number of Forms Attached: A'quz A- \\OE’/ A- ”OL,R-HDD
poc No. TWR-64240 ,voa.

REVISION
_— SEC PAGE
|PA%% A_103



TALoAoE€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERV

ATION RECORD (PFOR)

Nozzle Phenolic Sections - Aft Exit Cone

Motor No.: RSRM-32 Side: Right (B)

Date: ) -9 _qg

Assessment Engineer(s)/Inspector(s): M 0’{0_({(’_

. Cre5+o\/\

A

Phenolic Sections: Yes No Comment #
a. Cross-ply cracking in virgin material?
b. Ply lifting? v
Aft Exit Cone Char and Erosion Measurements:
Station s 20° D ° 1S
Location Erosion Char Erosion Char Erosion Char Erosion Char
73.77 NA PA NA NA MNA NA A NR
77.77 i l
83.77 11
89.77 :
95.77 . v l v
101.77 Y .19 0.5 N Q/ .16 0.5
107.77 0.271 oS¢ N A NA bl .59 5.2 0.0
113.77 NA NA 0.8  o.s1 N R MR NA N
118.77 v ¥ NA NA 4 t, q )
Negative Margin of Safety? Yes V No Station: Degree:

Notes / Comments

Preliminary PFAR(s)? Y. __VYes No Preliminary PFAR Number(s):
" Clarification Form(s)? Yes / No Number of Forms Attached:
DOC NO. TWR-64240 IVOL
REVISION -

SEC IPAGE A-163 4




TAioo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Phenolic Sections - Aft Exit Cone

Motor No.: RSRM-32

Side: Right (B)

Date:

7-9-95

Assessment Engineer(s)/Inspector(s):

(:r*e %+ow

A Clale 1

Phenoli ti Yes No Comment #
a. Cross-ply cracking in virgin material?
b. Ply lifting? VA
Aft Exit Cone Char and Erosion Measurements:
Station /?5° 0'2/0 ° 355 ° ;% °
Location Erosion Char Erosion Char Erosion Char Erosion Char
73.77 NA A MA B MA NA AA NA
77.77 I / i [ {
83.77 \ k j \
89.77 \ \
95.77 { \ 4 &
101.77 y V v o Y 0./% 0.9
107.77 o.\1 0.3 D13 0.5 0.34d  0.49 PA VR
113.77 MR A NA MA Ol 055 6.18  ©6.57
/
118.77 (L Jl v, b NA NA blA NA
Negative Margin of Safety? Yes v No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? / Yes No Preliminary PFAR Number(s):
Clarification Form(s)? Yes / No Numbel: of Forms Attached:
DOC NO. TWR-64240 lVOL

REVISION

SEC

| PAGE 4 _ 3R



TAcoAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Aft Exit Cone

Motor No.: RSRM-32 Side: Right (B) Date: )-9-93
Assessment Engineer(s)/Inspector(s): [\/\\ OJo.r-IC_, T t:r&‘}b"\ .
1
Ph i Yes No Comment #
a. Cross-ply cracking in virgin material? /
b. Ply lifting? VA

Aft Exit Cone Char and Erosion Measurements:

Station 300° 35@ ° =32 -1745’0 °
Location Erosion Char Erosion Char Erosion Char Erosion Char
73.77 NA NA NR NA NR NA
77.77 |
83.77 {
89.77 \
95.77 U Y v |
101.77 0.13_ ©-57 0.2 p.S7 ¢
107.77 020 05| NA AR 0.0 O.b
113.77 6.2 0.53 NA NR
118.77 N A NR 5 ) { |
Negative Margin of Safety? Yes v No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? v Yes No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Number of Forms Attached:
pocno.  TWR-64240  |vor

REVISION

SEC I PAGE , _ ‘103C




TALoAof CORPORATION

SPACE OPERATIONS

PFOR CLARIFICATION FORM

Genaral

Motor No.: RSRM-32 Side: [ ] Left (A)

] Right (B) | Date: '1 -9 _q 2

Assessment Engineer(s)/Inspector(s): M C,lar-lf—

Description: .At . D | \J s C-!— YW

Sketch Observations Below (include locations and sizes of sketched features):

4 An lncresse v Hea amount

RSRM-32B Aft Exit Cone Ply Lifting

DISTANCE
FROM CHAR PLY VIRGIN oL @erost o Was sboserve &
DEGREE FWD END CAP LIFT CHAR cCcP A ‘o—] 7
0 7 0.40 0.18 0.46 Al apprax . a3t o 7
10 6.39 0.17 0.09 0.43 poss ble was area
15 0,34 0.18 0.08 0.41 Hoo
. f‘
18 0.33 0.19 0.06 0.41 Potrewai e v suwd
C:"‘CAJ’Wxgzzfzu\;.ﬁ_
30 6 0.42 6.19 0.04 0.50
10 0.40 0.20 0.55 |
18 0.34 0.19 0.01 0.49 |
60 7 0.40 0.13 0.00 =7 FWD > AET
10 0.41 0.15 .00 0.55 Ercded *
Surfoce 7)) S~
90 15 0.43 0.16 0.00 0.48 N
18 0.38 0.19 0.00 0.50 Rz CRP ST -
165 6 0.37 0.16 0.00 0.54
10 0.42 0.18 0.00 0.52 | f{[ffﬁf[ﬁﬁ'/%\/
15 0.40 0.18 0.00 0.50 LLFT
180 7 0.45 0.15 0.05 0.50 CHAR
10 0.38 0.15 0.03 0.50
15 0.37 0.15 0.05 0.50 v_f_qa:/uCCP
195 7 0.40 0.14 0.00 0.55
10 0.40 0.15 0.00 0.55
15 0.39 0.18 0.00 0.53 ¥
210 7 0.10 0.00 0.55
10 0.42 0.15 0.00 0.55
255 6 0.37 0.2 0 0.54 P NolLT=C
10 0.39 0.18 0 0.52 AEC’ "E TToN
Cecss -se’
270 10 0.37 0.16 0 0.52 €
15 0.37 0.2 0 0.5
18 0.37 0.18 0 0.5
285 6 0.42 0.15 0.00 0.52
10 0.42 0.15 0.00 0.53
15 0.40 0.15 0.00 0.54 .
18 0.40 0.17 0.00 0.50 3 N\&\(.(XV\(\/M‘V\'
300 6 0.40 0.03 0.52 \} \
10 0.43 0.10 0.04 0.49 o\yes
15 0.44 0.11 0.00 0.50
18 0.45 0.10 0.06 0.42
330 10 0.37 0.16 0.00 0.53 No gu(%ce P \1 gkw\}/
345 6 0.37 0.18 0.00 0.53 WGS ob%@t'\)
10 0.39 0.22 0.00 0.51
15 0.37 0.00 0.51
socno.  TWR-64240  |vau
REVISION
SEC PAGE

A-Jo3SD




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Forward Exit Cone

Motor No.: RSRM-32 Side: Right (B) pate: Y - 7)) -93
Assessment Engineer(s)/Inspector(s): M ) Clcxr-l:
Phenolic Sections: Yes No Comment #
a. Cross-ply cracking in virgin material?
b. Ply lifting?

Forward Exit Cone Char and Erosion Measurements:

Station 0° , 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0
4.0
4.6

8.0 \ \
12.0 P )
16.0
20.0

24.0 {V\ \
28.0 \
32.0 \
32.9 \
34.0 \

™~

Negative Margin of Safety? Yes No Station: Degree:

Notes /| Comments

Ne ¢ - W\\ s,o,glwc—w \ett o}&ga_gl&é, OV~ QP& o/\_&

U\}OL(S "\b‘l— M_C_oue,f‘@(_—_l, o\:L WQLA_ . Mo VW2 S U PW&S
A s

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
larification Form(s)? Yes ' No Number of Forms Attached:
ooC NO. TWR-64240 lVOL
REVISION ____

c =
SE ) | PAGE A-104




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Throat Assembly

Motor No.: RSRM-32

Side: Right (B)

Date: 5'16‘ 9 3

Assessment Engineer(s)/Inspector(s): / E' wilLlrE s

Phenoli tions: Yes No Comment #
a. Cross-ply cracking in virgin material? v
b. Ply lifting? v
Throat Inlet Ring and Throat Ring Char and Erosion Measurements:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 J IO _EF LI &2 Lo5 _ &% Lo7 48
2.0 {, 10 AL /. /2  LE /07 , 70 1./ e
4.0 /A 57 )15 LT /1 .59 ), )6 B
6.0 2 1,22 4L lao 62 .20 &7
8.0 (19 98 N4 23 .63 /21 <7
10.0 )6 T4 122 LT A 2z €
12.0 Jz Lt )7 5 )5 S8 (18 55
14.0 /12 A /.17 .43 )12 .57 (17 5
16.0 ], 0 &z ). 10 ) /15 £z /.09 Ve
18.0 ,;7 3 64 95/ ,7/ . 93 ,7/ 9/2 /7;—
20.0 L72 A 74E LpO 795 7B 73 &/
22.0 Lz T sO0 83 42 8/ - 57
23.0 R . 7E Jo & AL T77T .46 &/
Negative Margin of Safety? Yes /No Station: Degree:
Notes /| Comments
Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
:Iérification Form(s)? Yes v No Number of Forms Attached:

REVISION

DOC NO.

TWR-64240 _|vor

SEC

| PASE A-10:




T/ ioof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Forward Nose and Aft Inlet Rings

Motor No.: RSRM-32 Side: Right (B) Date: B/2¢ /93
Assessment Engineer(s)/Inspector(s): fz_ AEK, @55”74” @u/c 4 ﬂ//kaj
Ph li tions: Yes No Comment #
a. Cross-ply cracking in virgin material? J/
b. Ply lifting? _ Vi

Forward Nose Ring Char and Erosion Measurements:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
28.0 L1007 .73 PR A (22 Lo 1.7/ o4&
30.0 G0 ¥ .80 .78 .95 _&9 90 .45
32.0 95 .0 .20 L5 28 .59 9& 56
Negative Margin of Safety? Yes v No Station: Degree:

Aft Inlet Ring Char and Erosion Measurements:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
34.0 B4 Lo& 8BS &5 70 .20 LBS 53
36.0 o W% B7 7/ B7 &3 B7 .&3
38.0 N7y V] R /Y4 .98 5@ 95 .45
39.0 77N 7Y- .78 47 106 o 97 &7
Negative Margin of Safety? Yes g”/ No Station: Degree:

Notes / Comments

Preliminary PFAR(s)? Yes n// No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Number of Forms Attached:
poc No.  TWR-64240 IVOL
REVISION

See | P45 A-106




T4 coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Nose Cap

Motor No.:

RSRM-32

Side:

Right (B)

Date: (_5/24/93

Assessment Engineer(s)/lnspector(s):(242,6 4:597 K/ ng/‘/ MA p o5

Phenoli ions: ] Yes Comment #
a. Cross-ply cracking in virgin material?
b. Ply lifting?
Nose Cap Char and Erosion Measurements:
. Station 0° 90° “180° 270°

Location Erosion Char Erosion Char Erosion Char Erosion Char
1.5 B¥ 32 .5/ ALK . 72%
4.0 37 .47 .23 5/ 47 42 29 53
6.0 .37 s .33 .5/ .38 Y 33 .52
8.0 V7 37 29 P! .2/ A/ 55
10.0° 49 _ Ll 45 45 A5 .37 47 48
12.0 Sl W45 LB M 57 .39 54 .45
14.0 .57 48 0 A &/ 43 24 4o
16.0 L7/ .37 bl Lo J3 .4/ ol A4
18.0 B0 .27 T9 A5 94 .42 75 .49
20.0 422 .z 77 55 L5 .55 95 .58
22.0 L&/ TR /el &7 (23 T3 152 8]
24.0 LB?  BS (180 7 190 _B¥ (80 .85
26.0 (I5 73 (34 5 L 7L 139 B

Negative Margin.of Safety? Yes / Station: Degree:

Notes / Comments ¥ DNENOTES MIAX RFEECTED DEFTH

Preliminary PFAR(s)?

Yes

Preliminary PFAR Number(s):

Clarification Form

(s)? Yes

REVISION

_IL No

Number of Forms Attached:

DOC NO.

TWR-64240

[ vOL

SEC

I PAGE 4 _107




T/ ioof CORPORATION

SPACE OPERATIONS -

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections — Cowl

Motor No.: RSRM-32 Side: Right (B) Date: g_;?«’ S

Assessment Engineer(s)/Inspector(s): , o (v // 4 & S

Ph li ti H Yes No Comment #

a. Cross-ply cracking in virgin material?
b. Ply lifting?

Cowl Char and Erosion Measuremaents:

Station 0° 90° 180° 270°

Location Erosion Char Erosion Char Erosion Char Erosion Char
0.3 .29 73 28 8o SE - o7 24 7=
1.0 20 L 6F 27,75 .30 73 2 =F 7/
2.0 22 , 5O 24 65 , 30 72 x4 =
3.0 27 65 L2/ L7 24 7/ .2/ 74
4.0 Ll A5 .20 74 VR TR RO i
5.0 2 JE 77 /B 72 ST 27
6.0 RE L7 VN
6.8 20 9/ e BF NAE  LORT 2 FF

Negative Margin of Safety? Yes ‘/No Station: Degree:

Notes / Comments =~ 7 “ L AT eI L DT T (oAl :_>

Special Issue 3.3.17 Ppemf it cplel © P Fpas —x A PTEFS T a2 N

OF O PRT fl LT Mo TR Sflsz 2y s - s B AR S o
CR;
‘le);
O0e FAi
R QUgt 15
Preliminary PFAR(s)? Yes ’ No Preliminary PFAR Number(s):
L
larification Form(s)? Yes ‘/ No Number of Forms Attached:
pocno.  TWR-64240  |vor
REVISION SEC

IPAGE A-108



77 cofo€ corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Phenolic Sections - Fixed Housing

Motor No.: RSRM-32 Side: Right (B) Date: S~ 2&-7 =
Assessment Engineer(s)llnspector(s): L E. s
Phenoli tions: Yes N‘o/ Comment #
a. Cross-ply cracking in virgin material?
b. Ply lifting? _ vV

Fixed Housing Char and Erosion Measurements:

Station 0° ' 90° 180° 270°

Location Erosion Char Erosion Char Erosion Char Erosion Char
0.0 JZ /o7 LOC. il ,03 /o7 0z /0=
1.0 Oz /.07 oo 90 02 94 o/ o4
2.0 O/ 1,05 } [/, o0& o0 B/ o0 ) o5
3.0 OZ 1,07 .9/ .02 .56 J )OS
a0 re )08 B3 oo L EE | L3
5.0 o0 o7 64 | e - | .23
6.0 N4 [0 LES LE [ /, 02
7.0 00 1, 0O e ) . &% | .78
8.0 o0 972 .. B oo .73 OO E<
0.0 LA L 7eF o0 72 LA 7 NE 28 F
10.75 A 109 N S VA [ EEA rA ) sk

Negative Margin of Safety? Yes / No Station: Degree:

Notes / Comments * 77 /AL &7/ 7 fIcoesn DEPTE (T4F Ai

C;“f#;:”.
IF g .
Pﬁ@ﬁ? ‘-f!j ’O

Q / <

“LIYy
Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
larification Form(s)? Yes ‘/ No Number of Forms Attached:
DOC NO. TWR-64240 1v0L
REVISION

SEC l PAGE » _100



TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)

Nozzle Phenolic Sections — Outer Boot Ring and Flexible Boot
Date: &-2 &£-T 2

Motor No.: RSRM-32 Side: Right (B)
Assessment Engineer(s)/Inspector(s): / = W LK E S
Phenoli ti ' Yes No Comment #
a. Cross-ply cracking in virgin material? . V
b. Ply lifting? 1/
Flexibl / r t Rin
¢. Separations? v /
d. Heat effects in separations (if present)? o
Outer Boot Ring Char and Erosion Measurements:
Station 0° 90° - 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
8.0 Lo Loz 05 93 .08 .9/ Y- e
9.0 O Lo/ L0290 Lo &7 LO% 2L
10.0 L0/ [. o= LD &7 oy - o0& . £
113 , O /;O/ ;54 953 OO0 74\ ,p¢ 3z

/ No Station: Degree:

Negative Margin of Safety? Yes

Number of Plies Remaining on the Flexible Boot:

Degree Plies
Location Remaining
0 2./

90 3. <
180 2. F
270 3./

Negative Margin of Safety? Yes No Degree:

¥ TR HERT ABFEEETTT Derrr ferpr £4'E)
: - O Lo pEST T TETS,

Notes / Comments
AT O g 2700,

() coipET

Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
arification Form(s)? Yes v No Number of Forms Attached:
pocno.  TWR-64240  |vor
SEC

[PAGE A-110

REVISION



Trcoof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Barrier-Booster Leak Check Port Plug and Port (At Removal) - 126 Degrees

Motor No.: RSRM-32 Side: Right (B) Date: 7} }51 } 9 3

Assessment Engineer(s)/Inspector(s): Ed (A ) NO)QV\ ot

7
Port P nd Port: Yes

Soot to or past O-ring?

Sooted surfaces?

Heat affected or eroded O-ring (installed)?
O-ring damage (installed)?

Heat affected or eroded metal?

Foreign material? v
Excessive grease?

Medium or heavy corrosion?
Metal damage?

L Comment #

=3

a0 po0gw

SN RISERRE

Notes / Comments

© Haietl Elue Found on Wueele el g Shedire sl W oy pemuord
TY Wes ‘0\\0\\3@\'\0\ \).QJ\-VQ\\¥ W Pcm\\Hd . ‘I\jo (’\)(A(ﬂc( to \\’\A:'(aL( H\d—‘
| NEINRVICRRE N \o\ N \gqﬁg(\e ,C;m,@]' (#qi»-like Fiber was a result of Jlifas:clql/y)_

#Q:'(' '/'(Lﬂ [ 0— rMn
]
iber () & !
Plug -
Preliminary PFAR(s)? Yes VY. _No  Preliminary PFAR Number(s):
Clarification Form(s)? Yes \/ No Number of Forms Attached:
rsion pocno.  TWR-64240  |vou

SEC l PAGE 4 111



7Aoo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Barrier-Booster Leak Check Port Plug and O-ring (Detailed) - 126 Degrees

Motor No.: RSRM-32 Side: Right (B) Date: ) M) 1>

Assessment Engineer(s)/Inspector(s): ﬁd(r\ ) N O\a\v‘ -

{
Leak Port Plug: Yes No Comment #

a. Foreign material between the O-ring and plug?

b. Heat affected or eroded metal?

c. Seal surface/thread damage?

d. Heat affected or eroded O-ring?

e

=

v
/
e

e. O-ring defects/damage?

Notes / Comments

Preliminary PFAR(s)? Yes Y__No Preliminary PFAR Number(s):
Clarification Form(s)? Yes I/ No Number of Forms Attached:
pocno.  TWR-64240  |vou
REVISION sc=C

l PAGE 4 119




77 coreof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 2

Motor No.: RSRM-32 Side: Right (B) Date: —_ o -G 3

Assessment Engineer(s)/Inspector(s): M mo H’é’r . S ITN
7 T

k Check P 1 nd Port: Yes No Comment #
Soot to or past O-ring?

. Sooted surfaces?

. Heat affected or eroded O-ring (installed)?

O-ring damage (installed)?
Heat affected or eroded metal?

Foreign material?

Excessive grease?

Medium or heavy corrosion?

~Ta 000

\\\\\( \\\\

Metal damage?

Plug Break-away and Running Torques (inch-lbs): Break-away: 8

Running: ff

Notes /| Comments

Preliminary PFAR(s)? Yes V' No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Number of Forms Attached:
DOC NO. TWR-64240 IVOL

REVISION — =
) SEC IPAG- A-113



T7coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 2

Motor No.: RSRM-32 | Side: Right (B) Date: 7-9.93
Assessment Engineer(s)/Inspector(s): | ) i ﬂ QEE [E B _‘_‘0
Leak Check Port Plug: Comment #
a. Foreign material between the O-ring and plug? ./
b. Heat affected or eroded metal? ./
c. Seal surface/thread damage? /
Secondary Q-ring:
d. Heat affected or eroded O-ring? _/
e. O-ring defects/damage? Ny
Notes / Comments
Preliminary PFAR(s)? Yes V4 /No Preliminary PFAR Number(s):
Clarification Form(s)'? ‘ Yes vV _No Number of Forms Attached:
poc No.  TWR-64240 lVOL
REVISION ____

SEC IPAGE A-114



T7coreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 3

Motor No.: RSRM-32 Side: Right (B) Date: 7-4-4 3

Assessment Engineer(s)/Inspector(s): W (Pyvy (W OL 4 f'pfy
o

Leak Check Pl Port: Yes
Soot to or past O-ring?

Comment #

Sooted surfaces?

Heat affected or eroded O-ring (insfalled)?

O-ring damage (installed)?

Heat affected or eroded metal?

Foreign material?

Excessive grease?

T@ >0 000D
\g\\\\\\g

. Medium or heavy corrosion?

i. Metal damage? %
Plug Break-away and Running Torques (inch-lbs): Break-away: I 7
Running: . S
Notes /| Comments
Preliminary PFAR(s)? Yes 7 _No Preliminary PFAR Numbaer(s):
Clarification Form(s)? Yes v No Number of Forms Attached:
pocno. TWR-64240 lVOL
REVISION SEC

I PAGE A _115




77 co/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 3

Motor No.: RSRM-32 Side: Right (B) ‘Date: ©_9 _9 %

Assessment Engineer(s)/Inspector(s): .S e /1/[ O_&_‘_’% LVL‘/ B ‘poqux) s
7 : 7

Leak Ch Port Plug:; Yes
a. Foreign material between the O-ring and plug?

Comment #

b. Heat affected or eroded metal?

c. Seal surface/thread damage?

Secondary O-ring:
d. Heat affected or eroded O-ring?

|\\ G

e. O-ring defects/damage?

Notes / Comments

Preliminary PFAR(s)? Yes ‘//No Preliminary PFAR Number(s):
\/ No Number of Forms Attached:

Clarification Forfn(s)? Yes

) DOC NO. TWR-64240 -
REVISION SEC I PAGE A-16




TAcoof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzie Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 4

Motor No.: RSRM-32

Side:

Right (B)

Date: 7&7—/;(//723

Assessment Engineer(s)/Inspector(s): ACG/‘Ag/f, f&w'cé /M{\I)ﬁi u—f gld;,z/;

Kk k Port Pl

Sooted surfaces?

Foreign material?

~FaQ@r eao0ow

Metal damage?

Port:

Soot to or past O-ring?

Excessive grease?
. Medium or heavy corrosion?

Heat affected or eroded O-ring (installed)?
O-ring damage (instalied)?
Heat affected or eroded metal?

Plug Break-away and Running Torques (inch-lbs):

Yes y Comment #

A

/
L4

V4

R

Break-away:

Running:

Notes / Comments

Preliminary PFAR(s)?

Yes

Y

Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION

Yes Y No

DOC NO.

Number of Forms Attached:

TWR-64240 I voL

SEC

| PASE A-117



TAcoo€f coORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 4

Motor No.: RSRM-32 Side: Right (B) ‘ pate: ) A, /573
4
Assessment Engineer(s)/Inspector(s): / Qf‘/% g Q\/lék/%/ Zw J/’eawj
Leak Check Port Plug: Yes N Comment #
a. Foreign material between the O-ring and piug? \'/ )
b. Heat affected or eroded metal? 1_/
¢. Seal surface/thread damage? )/

d. Heat affected or eroded O-ring?

Secondary Q-ring: : 1/
v

e. O-ring defects/damage?

Notes / Comments

i

Preliminary PFAR(s)? Yes |74 No Preliminary PFAR Number(s):
Clarification Form(s)? Yes W No Number of Forms Attached:
pocNo.  TWR-64240 1VOL

REVISION
SEC ] PAGE 4 _118



TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)

Nozzle Internal Joint Leak Check Port Plug and Port (At

Removal) - Joint S

Motor No.: RSRM-32 Side: Right (B)

Date: XUZZI/ /ﬁg

Assessment Engineer(s)/Inspector(s): / &(%%/L”, % »ZV/)M-{J Cf )@déajj

k Check Port Plug and Port:

Yes Comment #

N

™~

a. Soot to or past O-ring?
b. Sooted surfaces? “\/
¢c. Heat affected or eroded O-ring (installed)? ]/
d. O-ring damage (instailed)? 1/
e. Heat affected or eroded metal? JZ
f. Foreign material? )/
g. Excessive grease? 1/
h. Medium or heavy corrosion? 1/
i. Metal damage? 4
Plug Break-away and Running Torques (inch-lbs): Break-away: 2 Z
i Running: é
Notes / Commaents
Preliminary PFAR(s)? ______ Yes \/ No Preiiminary PFAR Number(s):
Clarification Form(s)? Yes ' No Number of Forms Attached:
poc No.  TWR-64240 IVOL
REVISION SEC

IPAGE A-119




. TAcoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 5

Motor No.: RSRM-32

Side: Right (B)

Date: /v /792

Assessment Engineer(s)/Inspector(s): A'[ér/)%,ﬂl,/_\ﬂn( (-r QJ(/AM
4 J 7/ M

Leak Check Port Plug:

a. Foreign material between the O-ring and plug?

b. Heat affected or eroded metal?

c. Seal surface/thread damage?

n -ri

d. Heat affected or eroded O-ring?
e. O-ring defects/damage?

Yes Comment #

<0 NRg

Notes / Commaents

Preliminary PFAR(s)?

Yes

s

Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION

Yes

W No

Number of Forms Attached:

Doc No. TWR-64240 IVOL
SEC ’PAGE A-120




Ticoolf CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Forward Dome

SEP

Motor No.: RSRM-32 Side: Right (B) Date: 99555

Assessment Engineer(s)llnsbector(s):g‘! {p),\

Joint Is and Metal: Yes No Comment #
a. Heat affected or eroded O-ring?
. iy s 7 <
b. Heavy corrosion (pitting) in joint? : Y /
7~ rg
c. Heavy corrosion (pitting) in leak check port? X
7 -

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes / Comments F D Do me. \ou\j ’:Sb\;:k
/47[ /40’0{0)(/;4444@(/ 9/ CDfY‘OSIa,\M)&LS @Mwiw *L\

6’(46{\ §C0+c|/\br\+,€_, / \]Oavl\(/\j Seorne_ p ‘*’"&‘((ﬁ/

frt Q@pr"%w‘“‘]ﬁo 7—77/ Chemlpck Whs /ZémDUea(bO.% & ree i~
gCD%L\JOr\-&.t Pevedihy A Aar e i+ In W\tanj SQa\n\ Zone.

(N\a&a [%(a Ll\en»lmk/CormmnC mk' for~ o § Eembd
A+ AMM{ / Pedealing S /¥t ng DA The Tamg Seel Zore
W 1P~ Geeen g¢o*‘chhﬂ*¢ Vealing Szme trg S

s
Preliminary PFAR(s)? Z__VYes No Preliminary PFAR Number(s): S0 -0 3
Clarification Form(s)? Yes No Number of Forms Attached:
pocno.  TWR-64240  |voL
REVISION SEC
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TAcoof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint — Forward Cylinder/Cylinder

Motor No.: RSRM-32 Side: Right (B) Date: Z. A\ %e—p‘f 93

Assessment Engineer(s)/Inspector(s): \Bl‘\‘c‘/{,\

b. Heavy corrosion (pitting) in joint?
¢. Heavy corrosion (pitting) in leak check port?

Joint s an [ Yes N Comment #
a. Heat affected or eroded O-ring? Y
X

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes / Comments

Z
]

Preliminary PFAR({s)? Yes Preliminary PFAR Number(s):

Number of Forms Attached:

<
o

Clarification Form(s)? Yes é

poc No.  TWR-64240 IVOL
REVISION ___ SEC I PAGE 4 {22




T 7coo0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Forward Center

Motor No.: RSRM-32

Side: Date: |(-25-93
Assessment Engineer(s)/inspector(s): R. ZAYEMBH
Joint Is and Metal: Yes Comment #

a. Heat affected or eroded O-ring?

b. Heavy corrosion (pitting) in joint?

¢. Heavy corrosion (pitting) in leak check port?

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)?

Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION _____ -

\/No
v No

Number of Forms Attached:

TWR-64240

VAN

IPAGE A-123



T7coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Aft Center

Motor No.: RSRM-32 Side: Right (B) Date: /- /5~ T2

Assessment Engineer(s)/Inspector(s): - ER) b //A)/

Joint s and Metal: Yes ‘No Comment #
a. Heat affected or eroded O-ring? /
b. Heavy corrosion (pitting) in joint? \/
c. Heavy corrosion (pitting) in leak check port? v

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)? Yes - No Preliminary PFAR Number(s): N/'A
~larification Form(s)? Yes -~ No Number of Forms Attached:
pocno. TWR-64240 ,von_

REVISION _ SEC
, PAGE 4 154



TAcolof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - ET Attach/Stiffener

Motor No.: RSRM-32 Side: Right (B) Date: $-23-¢3

Assessment Engineer(s)/Inspector(s): (D A), L
{

Joint Is an I Yes No Comment #

a. Heat affected or eroded O-ring? —

b. Heavy corrosion (pitting) in joint? e
/

c. Heavy corrosion (pitting) in leak check port?

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Notes /| Comments

Preliminary PFAR(s)? Yes r/No Preliminary PFAR Number(s):

Clarification Form(s)? Yes ~— No Number of Forms Attached:

‘pocnNo. TWR-64240 lvox.
REVISION sto 'PAGE 125




72E00€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Stiffener/Stiffener

Motor No.: RSRM-32 Side: Right (B) Date: C% 2¢ T3

Assessment Engineear(s)/Inspector(s): i\\ ’AW’Z‘/L YM }k/’é{l{

Joint Seals and Metal: Yes No Comment #
a. Heat affected or eroded O-ring? "/
b. Heavy corrosion (pitting) in joint? o
/

¢. Heavy corrosion (pitting) in leak check port?

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion

removal is to be done in a circumferential direction only.

Notes / Comments

—
—

Sﬁffp T S/TF~ ~JOITAT

Preliminary PFAR(s)? Yes v__No Preliminary PFAR Number(s):

Ciarification Form(s)? Yes ¥~ No Number of Forms Attached:

pocno.  TWR-64240  |vor
REVISION ____ SEC i | PAGE 5 16




,,..,‘
"

TALoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR)
Case Factory Joint - Aft Dome

Motor No.: RSRM-32 Side: Right (B) Date: (Of~20 .73

Assessment Engi_neer(s)llnspec_tor(s): ‘&M&.v - W € RLE

N

a. Heat affected or eroded O-ring?
b. Heavy corrosion (pitting) in joint? /
¢. Heavy corrosion (pitting) in leak check port? l/

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the
hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion
removal is to be done in a circumferential direction only.

Y]

Notes / Comments
—
Jon &

Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
'\/ No

Clarification Form(s)? Yes Number of Forms Attached:

DOC NO. TWR-64240 ‘VOL
sec |PAGE A-127
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TWR-64240

/ DA \
Solid Rocket Motar
Thlokol Corporation

Appendix B
Nozzle Postfire Data

Final Postflight Hardware Evaluation Report
RSRM-32 (STS-57)

November 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100
DR No. 4-23

WBS No. 4C601-04-01
ECS No. §S4775

7726 0A0E CORPORATION

SPACE OPERATIONS

P.0. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511
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SPACE OPERATIONS

Table
B-I
B-II

- B-1II
B-IV
B-V
B-VI
B-VII
B-VIII
B-IX

B-X

REVISION

Table of Contents ,
Description Page
LH Forward Exit Cone Assembly Char and Erosion Data ....... B-2
LH Throat Assembly Char and Erosion Data ................. B-3
RH Throat Assembly Char and ErosionData ................. B-4
LH Nose Inlet Assembly Char and ErosionData ............... B-5
RH Nose Inlet Assembly Char and Erosion Data .............. B-7
LH Cowl/OBR Char and ErosionData ...................... B-9
RH Cowl/OBR Char and ErosionData ...................... B-10
LH Fixed Housing Assembly Char and Erosion Data ........... B-11
RH Fixed Housing Assembly Char and Erosion Data .......... B-12
LH Aft Exit Cone Assembly Char and Erosion Data ........... B-13
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DEGREE LOCATION

0
60
120
180
240
300

*NOTE: AN N/A I

DEGREE LOCATION

0
60
120
180
240
300

Tables 3, 4, 5, 6

C-III
RSRM-32A FORWARD CENTER NBR INHBITOR MEASUREMENTS

INCH STATION

4.2 4.7 10.7 15.7 18.7 23.7 26.6
0.764 0.757 0.712 0.572 0.529 0.423 0.418
0.890 0.895 0.761 0.723 0.572 0.416 N/A
0.863 0.878 0.715 0.634 0.478 0.399 N/A
0.869 0.852 0.748 0.695 0.581 0.500 N/A
0.863 0.848 0.718 0.616 0.474 N/A N/A
0.899 0.905 0.798 0.648 0.509 0.365 N/A

NDICATES INHIBITOR ERODED PAST INCH STATION

C-1V
RSRM-32B FORWARD CENTER NBR INHBITOR MEASUREMENTS

INCH STATION

4.2 4.7 10.7 15.7 18.7 23.7 26.6
0.920 0.887 0.862 0.697 0.642 0.566 N/A
0.945 0.852 0.823 0.838 0.660 0.519 N/a
0.992 0.997 0.982 0.690 0.582 0.515 N/A
0.890 0.887 0.833 0.706 0.734 0.563 N/A
0.941 0.960 0.811 0.694 0.612 N/A N/a
0.955 0.968 0.802 0.860 0.614 0.445 N/A

*NOTE: AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION

Cc-v
RSRM-32A AFT CENTER NBR INHBITOR MEASUREMENTS
DEGREE LOCATION INCH STATION

4.2 4.7 10.7 15.7 18.7 23.7 26.6

0 0.696 0.666 0.400 N/A N/A N/A N/A

60 0.729 0.718 0.397 N/A N/a N/a N/A

120 0.702 0.661 0.415 N/A N/A N/A N/A

180 0.709 0.675 0.470 N/A N/A N/A N/A

240 0.740 0.707 0.415 N/A N/A N/A N/A

300 0.702 0.669 N/A N/A N/A N/A N/A

*NOTE: AN N/A

DEGREE LOCATIO

0
60
120
180
240
300

*NOTE: AN N/A

INDICATES INHIBITOR ERCODED PAST INCH STATION

C-VI

RSRM-32B AFT CENTER NBR INHBITOR MEASUREMENTS

N INCH STATION
4.2 4.7 10.7 15.7 18.7 23.7 26.6
0.762 0.745 0.418 N/Aa N/A N/A N/A
0.770 0.765 0.370 N/A N/A N/A N/A
0.803 0.770 0.499 N/A N/A N/A N/A
0.825 0.790 0.455 N/A N/A N/A N/A
0.794 0.772  0.457 N/a N/A N/A N/A
0.796 0.792 0.414 N/A N/A N/A . N/A
INDICATES INHIBITOR ERODED PAST INCH STATION
DOC NO. TWR-64240 ‘vov_
SEC l PAGE Cc-8
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Tables 7, 8

C-VII
RSRM-32A AFT NBR INHBITOR MEASUREMENTS

DEGREE LOCATION INCH STATION
3.9 4.9

0 0.510 0.369

60 0.428 0.051

120 0.430 N/A

180 0.253 N/A
270 0.405 N/A
315 0.413 N/A

*NOTE: AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION

C-VIII
RSRM-32B AFT NBR INHBITOR MEASUREMENTS

DEGREE LOCATION INCH STATION

3.9 4.9

0 N/A N/A

60 N/A N/A

120 0.513 0.365

180 N/A N/A

270 0.437 N/A

315 N/A N/A

*NOTE: AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION




